

JjVI sjUSI 


c iIj^ILaSI 


Cs\ jail^l uajjju 

4 _lo£ CS^ - AjjLloj£ jl dllj£^}-o ^jc- a^L^ <^^ 3 * 

a^-U-aS 4 _iLo^ a^jj^ Aallx. a^)l^)a> <•—lli Clll^jLiJl 3-° a^) 4 i£ 

■ l_Uj>-' j l^ijl^Lo ^Lolc- ^cliii IajI^Lo 1Id *,d AjJla. ^ 3-olc- 

3j_diII dJ JJ^H AC> J-uiil j_A 3^)! •sq'iV' (Jc-li!i]l Cllj-laJ «>g -oil Ja^jjuill 

Ujl * : >iVi'j Aj^LiJl <llaJl ^1 Alc-lilall <llaJI 3-° 

j-A jdJ ^^-uiLuil iajdij j j - ^° i 3-0 <^-3 ^ SjIj^I 

£JJ-joj dl_Jji£ll £-o ddsJl (Jc-laj 3! 3-0 ^C-Jj]li illlJliJl 

^»d*J A jjla>ij| Cli^lc-lilil) a^A Vj ^j-iIaIVI 

.Adlc. dAlc-lij jjluj < jjlcliil]l (jjjiA (j-o dil jlc. 

Fe+S -> FeS 

4 Al+30 2 -> 2 AI 2 O 3 

:c gj^l JUI^VIJ jl\ JUI^VI 

a^jl^-aJl A j>^»ld.j J_C.lij]l I g J°i ^j_j (^gdll t_flj^)_ia]| j jjjt’i ,1 'ic. 

3j_^j 3I 3_C-lij 3^*H ^ 41 ^ AiC- 3^1 4 a^>d is‘\ jl -JaxjJall jl 3^3-I^J 

^li]| 4 3I -vq'<VI Ac-^judll aflaall O^" t ^“^J 3 ^" l^aALo 

J_ali 3 3^ 3 } Ai >joj V (Jc-liill ejl^a. 3^ djjaji 1-1^. Ijii,/i^ 3^3^ OJ^ 


(jjj'l^l 4 a VVi aU SjjJill 
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^ a Vi'i l frlxaa L_aa A jW VilLl -lajudj]l ^1 

<sLia ^ic. 


-CjlijjXJ 

A Aaju (_^jjj_1 j-Aj b ^),•* L 4—}3 a>ljVl ‘^ A ^| (JlxILuiVl 

J£,joU 4_ilLiAdj 4_iaJajuo ^A <_Jj l_Uiiraj l ii *jgj A lllaJ 

CllUj^iJl <C.JJUJJ OJJJ^ <C.^)jalJ ^aJJ 4_j3 jl -vQ^I | ^ jlA^l JlxIUlVl 

CS - ^! ^ g »'Q (J aVi _ 5 ] lc_^ UJ^ ^JjViaH 

j c^\ £a-u A ~s n'ij tAju Ljjlc. ^_1 (_£aJI t ^alj 

4_£ j~s ' L_A I j^>_a A lLaxll A^tj 1 c£a j CjA^. ^j>a 4^aA^all ^Kfl'ill ^cjllij JIjjlj j 

a A \ j\ -v Q^I 4 _^.^a]I ^sjujI l^-llc. 4 _i^.^a 

4_J*_aJ (jj l■LlC' ja^la £2.2 jjjLj ^C- Jj^aaJ) Ujji jj] IcSAj 

LJaxaj Jxaujj 


A £.jflflJ (_j^ ^-iA-Hll j ^ic. Aj^)j LoAic. La! 

(JxiLoiJ Ji Jaol^Jl jl A j>>iVi aIaII (j^Aj3 ll^Aj jAa (JbCiCul (_J£jA ^glc. 
Cl)I j£^a tilllAj _ (jUdCuV1 Jaj^jjCi ^UXJ aj LjjAa jl Lja±Aj ^LstlLdl 
oCAj ^ j>>» j«a^' (JlxJjaiV^ (j- 0 (j^ald L^ ftJt/TV'a 

^sjojI \ g jlc. 4 _jjAa 3*-^-^ 3^ cI^aII \ ai n i Cj^jIj ^ajoll \ g j\c- (3^^ 

.Clll j^ila 

)A-a> ^JA x<a 3 j^aj _9 CS - ^ laol^. jl olLa * J^- a **^ 

4_jj\_g_iil dl jaJ l ^1 a '■*'j .id 4 _ia£ l -^"'*<■« ^CuU J^juoJ 

Cl Jauj 4—jjlc- cIj_a l g 1 a ( _ 5 —ic. J 1 g^A-NA ^3 (Jc-lilU 

(J_-aC- ^_ s —lj (Jj ^Ti 4_alia ^jjj £ol ^Lj*J) fiC_A ^ A*iVi 

^aJJ 3^^ l —^3° ('i ^\j 
A ~n jVl ^3 4‘i iaAI LgJ Ia^)JC.j JaijJall t(Jj* 

t 1 * ** 11 






(jjj'i^ti ddLCl Sjjill 
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L-baia 



; JljdVI guljj 4 *dla 


A_iL ^3 ( 33 ^^ ^cjl^j V d'-v ^lj (_^jlc- 3 ^d dij dljaila -J 

^J| LgJ Ajjdall ^aldtJl JjVn 1^alj dli dlj-sViA - 2 

/add' *Ud ^J&l 

_Ia^)JC. j '> q '^ ^^djdj (AjJa^)a-a^ Ajd dl jaila - 3 
,o^)l^)^Jl AdaidLa 3 -v a '< VI ^clil^j (jl dj-v (jLal dl^)dlLa -\ 



_tdj^j^2| ^^d-ad i RDX 4 TNT (J3» ! AjL-a dl jaila -J 

C 4 4 C3 4 dmalaJl (JIa \ A in-NC. dl j-sq'iA-2 
. 3-^3°j 33 f- (jjjjudli.jjiii t 2^3 ^jj^ l 3° ■ dlj~>Vi<Q -3 


J^ 4 (CH4) ( 3^) lA^' j^ (JiLo ; Aj^Ic- dl jaila -4 


ll^ldkluil UxiA 


;4daja»a dljaid ; Vjj 

^Aj AjjujLoi^. ^I^aII 3^ L5^ J dl jaddl 2>° Ia^jJC- (_>dl^)d Ig-Odlaj 

t_a<» ^ ^ij^)dll]l ojl^^Jlj <3l£dVlj admail doLuoa. 

I g xAl /yij A-j^)ladVI AjIaxI] £_£dd ^C. I ji>« 3I Ac. Ida <^9 ^Adidj 
1 (jdjud^Jl djdj^J i AjJa^ll djl i (j-ada3^ -dj^ 4 (333^ **— 1 ^ * 1<a ^ 

■ 333 ^' dudjJJ 


; ala dl jaila ; UjIj 

^Aj ^juddl L_lJ^)d]| JUcI adLuii J ^)OaJu]| 33)"3 3^®^ 

^l_idi Ajdi ^gJl Ia jAj ^juodJj Ada^ja-oll 3 jpall /j-a 4 u nl ha 3^1 


(jjj'l^lj JlJcV dddil SjjJill 
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■ -\ 

6^1j1a1I 4-JjI q' iV' A^jaII JaJjumj dna. AJaALa dlj-sqA ^^gAjdj 

A W/iill j iq~i ^gic. (jj^J IgdjSjj dd^a-Ap ^I^aII ^ja 

C4 * C3 ‘ 4l£^ ‘ J4jH 4 RDX : Ja a^jJ^\ 

4 r. 1 \ , ^-i ^ 'i-v. “' l n‘< did ^dA la joUa^^C- ' j j>« all ~ w'n n‘> j 

did i (JjUiillj alxlVl (jdxj ^ A jjoid^) ojjud. ALidj A^c-ddl 

.A.jjud).'i j £> jJdA ^dluj UUdj tA_ilc.ldl aJojuijIaII dl^sduU 5 ! £a lalid 

■ Adc-lill AJsam jla -<_i 

~ Id ^ ^3 A \\(~- AaixaII 1 aIa^J 1 jjl^g Ic-jJjuj jdV' ^jA ^^jjll Idj 

TNT i j^ild d/n^l j Ac. IjjL duAlidl Jla dljj-^dl 

■ Adg^l 

AaIc AAj^ojj _ ANFO I^aAI ^jC. "ijLlC. ^Aj 

Adclill AJajajjlLa A d jju i"ilj^'ull o3A ^Idd 

: ^IdaVlJ Sjljad dljaiia ; Igg 

Lg_X_lA^J ^Jjjddl J> riA^g (Jjj^joJA p> jJaaIIXa] I (Jj^jajudA JjA 

^Idlj ^jl aJjjV 1 f.ljjl ^j-n.qi/>\ 1 la lid 11 A_LujLataJl £3^)1 
0^)l^)dl ^ja O^Ljaj lo» j ^aj Unj 1* «a\l (j) ^JJC j)\ 3 'l VI Of-Ljajj 

^3 l^ySjt .II 2^jl 3 a^gdAlVl IaI Aal^Joa]) 4x«Lda ^g3 ajaluiJ Idj 

ac-ldaVI (j-a ojl^)a* ^ )o» j 

: Aaiu dljaila ; IxjIj 

^id d-ax idj j>ill c t dAd! *■*all 3^3j d^a 

AAj^aU odd ^dluii (jl ;_j£aj did dASUallj (. *oM.Vq\Ij 


■ \ o 

■ ♦ 

: djlAd dldjA -1 


(jjj'i^lj jIj^V dddl Sjjill 
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Ig 1 C. Jc-lijjj Jill \ g *>)» \ ,W*n AjjLajl .il^a (jC- ajLlC. ^A 

JS dij duai l$j <j^aLaJl 1 g j>«al j> ^ A IgJ aAj-la AjjLad dLd^-a 
TNT Jla aJ^VI 1 g i i ^•n- Jc-lill AlaUl dLd^all 

• 4_uLjj£ diU£ u> -2 

lailiaJ dua llala QjfLJ Jill lg ■■dxj £-a ^Jlaj a^)LlC. ^Aj 

jjjuiUjjllj (_j-o dlLadJl Jla cAJj'SH \ g J fi^La J1 

dljll (_j-a JljjlJl Jlaj c ^~\ J-a^jj C-ldall aJdDj 

.du^)dll ^>A jj ^d ^a 3 j f jJl 

■ 1 ^ i ij f ^ n^ 

; AiJaJl dijaild ~\ 

±yJ^\ ^jjUl Jla d/ f 1.000 (_Jal a^A jl d'il Ac-^jjuoj 

Aad.i a jda£ 4lila-Jl dl^aild) JaxjjujJj d/^400 Ajjj^jdl Ajc-^jjujj 


; Aaujdl dilj>Vdi -2 

jj<a,Vi\l £-^2) dfc ^a.W'ut)ij d/ f 1.000 Cy* lA^ladl Ac-^jjujj 

(dj/^7240) AjC-^juoj dlLadJl Jla ^ilaaJlj 


;d<jb^v< ptjjj 


: ajjLu^ii dijUiivi -i 


Jj^aJ 2j dljlc- ^alLaj Jldj a^jaildl e^Laj) J^jaj ^Aj 

ajailJl aidl ^aa qa fij-a ( 15.000 J! 10.000) t> 

.1 g.jc. dulali /djuj A A^VI 


aa 


AoLulLdl dj jLaij^l -2 
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3-=dl jl jlc- Jla (3^-® 3^ Jaidall ^lili^l (jc. 4_dU dljUd! <^A 

oda dlxdaj 13] Lo£ j\ i (^dlalj Jaidal! 4_iC- ji) l)a Ja^aXjJa^s 

J) <j,!*»»j Ig-lUid] (jli 3-^-V^ ^~n<q c-lc-j diLtdlj 

J* <Lax!ijLiLA]l 4_jjdl 3 ?~ Q *''' 1 ^~*/' l* 113 (JliLaj i ^lc.^11 3 >®'^ 

(jc. ^^jldll iaxjJal) d!)llikl l_U joU j-^oV' lg_i]i du3j 13] 4_JjdVl £>3 a <jli 

l_i jdbU ^Lkl-lll JaxjJall 


■ dljUijVl -3 

3 3 gjjl 4 j-s .1 l j 'A j-va'<^U odoll ^3 0 ^) 31 ) ^Ladl jl j)\ lad I 4 _iLaC- ^A j 
(JjU 31I ^ i*'~ v^d J 4-ljlA dll U&J dl jlc. j *jj;< 4_ijl^p. A !Ua 

4j'ij-^.jjJu^-1'j 4_ijjj]| 


jULiVI CP jIjVI 


A^ujj]|jIjVI-1 

LLuall -I 


(3^1 ) dAlLaS t Id. o^)44^ <4 jlc- 4Jli£ \ g \c. Idj ajy^A A W C\ j\ -sqM Aic. 

dl jUJI 3« (3f 15.000 - 10.000) On ^ J! J^c> 
lAj33 A^^uiij Adliill 3® ( 10.000/1) lAjIdx 4 _lujLi3 £ 3 ^ 
'3Aj . 3<W(lA a (108.5) 0 j'-^ llaida JlljJJj Adlj/^K (100.000) 
l^gJ (j^jSLij 4_j^) j3U (Jd-all 13 a Cy aj ^ a £^1 iS I ^3aa.j Jaidall 




(jjj'l^lj 4l4^V 4 a VVi aU Sjjill 
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Ja x ilaJ Aalllll JaxjJall j-a (jli a^aiLa o ^Cla. jLaiui Ad. 
ij^xu^aj joujVi Aju^xjj C- Ja* *■ dll Aa^a laia. <all 

^]q» ^ <.** 1.^1^. J La I^Aj . lg-ll^-a ^^9 ^LaiaVl ^^.ali-a (J^Lij ^adj 

^jxadll 

: M 

3^-Jl Clua. 3*-ail ^3 4 -n ni£ ^LajVl e.Lglij! jj$ CL.W \j 

4_j^)lLa 1 q 1* >d jjjLl]) QjSLj ^jLajVl Aqla ^La3 

■ <jr?W^V' 

; -y 

Lg_jl^ ^Lall ^Lim CllaJ j) (jd^Vl ^lajai CllaJ Ajj9d» Alad Cll^)a9 13] 

Ad-J Laj AjAjoJI CLjj^IIj ‘LaA^allj a^)l^)aJlj Clll^Ltll laiic. I^Aaj ^clijj 

jLa-al! ^ AjjXadll ojJiill ^j^aj IgJ AadaJl A udj3' o3&^ 

jJ<a,Vi\l jli .IaljtjJaj^U ^y^-( (_pa^Vlj ^Lall ^ 1 <ag M LaJj ^jllAall 

3-J^J 1 ^ Ala.dll llxjJaj 13 Lai _ j^La-all Jala. aII ^9 ^j^aad 

(Jfll ^jjjLLj 9xj 1 (jld^al Aa^-all ^illl 

; SjljaJl -gr 

A nL» \W o^Lall Ji dua. a^)a.dall e^Lall L_fl^llia.lj ^jjlAlill 13k djlid 
Jc.! ojl^)a. ^ UjoU A*_}^)judll e^Lall (j£l .3^3^^ ^)J^I Ll9j jl 'sq'iV' 
Aj^jL (J£dj jdJj Aijliill (j-° 33 ^ 33^ ju ^ (3^3^ ^Lillll 13b j 
^ dxll ^u-s g-<j, ^3 jl -sq'iV' (jli 13 t j3q~iV' AlaaJ <^9 ^jloj^i jj 

cllLad A9^)aj V lg ifllj 3d^ 3i9 AxJ^jjudll Aladll ^_ySjtJ ^jjlA-Hl Aalala 

dl jjjUI! t_flxjJal (dl^ailLttll ^^)l^)aJl ^yjllillj 


: o*\Sxn\ -1 


(jniqll JlJ^V LadlaJI Sjjill 
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4jla!iVIj A jj Ia£ 4 j^)lajijVl 

4j^ja]I <jl.i99 LS^l 3V1 I^Aj 4 c —^*>'j ^ lil 4-JJjjdall 

4_^.^a]I ^I^xjVI jI^aILojI £aj 1 g‘ic -^)jujj lgjj9 (_ja l$.^i. ^-jj^'sq'iV' 

. j\^J> 

: -2 

ejl^aJl jA ^ j.h n^]' 1 g j un jl -sq'iV' du 4 Jj£1a 1I (jl^jdllj (j) 

^I^a {_yz d V IdJ 4 a^)^i!La]l cOIaII j\ •nVi' (j-° SaIjIaI! 

jliJl dlljl^lajojlj .ijij^l dlUl^a. ^x^sH (j^AJ I^Aj 4 (JLxjjA^U 43j 19 
^1 dlLujLali]) ^gJj j' -v a'<VI ^JljJ d IdaJj 4 dljjJl dlljlj 

• (i^J^ 

: j^aii-3 

aJlLa ^ja i—alljj 4 Ixijaall 4 iljuAiLftll <iiklli 4 4jjjliill dll jjjUII ^ja jA j 
(jjc-L^a LgJj L y* (j ?^* A ^jjuAa^Lia t-J^dl (_ja 4jtla9 ^9 o^adLa 

4_i]lx. <C-^)judJj ~ >Q*>ii'.fl oLdilj 4 JA V‘m a\ 1 a 3—■.at I Jj\Ln 4 1 nail j-v qVi LaAix 9 
\ j\ U» Ail I A£* juj Jajuj^lLo t ^IajSJ V1 Id *■ V*» ^Jl 49ldal 

^AaJJ ^J^jjudll dll jUll ^AaJj jl -Nq'l^yU A ~N lij j 4 ^C-Lud/^£ 8.387) 

. i ^dij (J ft Ja ( 1 .5- 1 ) O* 


<._a ■■ «a < ^Jadil 


C^ll^daLl 




c^ll^Lau (_^al-3l c-^^JIj jl •sq'iVI ^jc- 4_dil_ill ojdll 

jli ^j^jjuJI ^^j]l (_j-° aj^ilall o^IaII dljl£ I3lj 4 Ac .^.joij LiOadll ^^9 

-va'i\M ^jc, 4_ldl_i]l e^l^aJlj la*xdll (.,UjoU 4di9jj a^U. (jj^4 LiOadll 
(_]9lj 1 <a~N~s ^>J^I Ulladll ^jli 4 ‘i ilij o^-sV'mII a^Lall dul£ lil Lol 

4 * laljl !-a Al^ldlj ^-n.qVa\I <ilc.^]| ^j^di jli ^jdlLaJl 4 I^Ad 

i_j j£j J (_}da9Vl CjaJ 1 ^l£d 4jjLtda Lll lad ^Jl ^Jl jJ 

. L> 

4_iAjA^JI dll^^llj ^i^LoiaII JlLo o^)J*j^a]| ^Lot^Vl V* 1 * J Aildal (_j^aj 
1 ^ Ql ^]j jl 4 \ j V q \ i ^jAda c-l jjuj ^AiAaJl ^LiuJl Alljdi ^_pa*J ji ^4_id<al!) 


O^Aj Ljliadll ^^aju 3I (_pa*J ^daj ^j^AJj ^^)ldJl (_ja ^jlAaJl 

(_^j|^)^. L_Ua d J (j^AJ 0^9 j1a]| f.l^A-N.\l Lllladll 


(jjj'i^ti AaJHaII Sjj4J| 
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dad jj dlja»j * X*sfI AjV ^jaddall o dad Vi d3dad ^_gdl 

4_ajoia1j A \ i* «q ^ Laid dl^sljj lij Qjj^jdll (ji-NjudVi 

^ ^Ix-all ^jjo 4_jl d n*\ 'c>^)±& d um;\ (jdl 4_LaAl odk (joauodVI 

dlli l^s^ J^j (jj> '■‘■dl £>_ )3 Jl jlklj fidodl (Jc-lij (_J£ ^ (Jdi^^ll 

<d)ld}jVi <J-^° l g C5^ (jj'V'dVl da.jj ^ a^)>Vi<a djlijj^ 

odadVl (Jjj^la 0^ JT^'ij djldjjlnllj ClidjlunV'j 

!^ya J)\ •sq'll (_J£ ^-9 *^V 4_jl d n^> ^alc- ^Idll Idkj ^g-jj^jldlVi L^d^dVij 
(_£jdij^(dlljjjj^]y 1 (jdlJU ( jc- ^giidj ^1) dadtjj (JaVl ^5-ic- Ojj) ^ 

.(djUjJ^Vi odfc ^^Ic. ^jdolJ J) Jjikj 


i^jC- (JjjjobQ c _ Ujudll Idbj jl -v o ^ \ 4_c. jA Lai I 'ij3 i ^Jl A ^\ ‘ -AJu rtll 

AiJaJ lg_jdl Q J?~ 1 ‘^Vl j 4_iid .il^a dlli >jdVl 

Jia (jj-NjudVlj .il^a dllidj (djl^jliil) ^^LaVl 

4 x-ijxx l$-idl (... JjI jdll RDX , TNT) jj^' j* 

.jUiiVI 

(jjillj (Jc-liill Ac-^juj ^jA ^aAl<ail j^ya ^ QjQ^ 11 L-j^Ua-all (jli I^Aj 

■(U J'V * 1 ^ 6.j^j) 

(_j-a l g ic- l Vv W*i ^glill 4 jj1a 1| 4_ijaliil (jl Ldajl (jl l_±a_jj 

^)JjJ (jj^nadV' <lidj (_£,iil £jdaj-all (j^l (^ill lA-la.j d-Uiul 

;dlljl ^jlc- (JHa dlljAj Ldaj'i 


( 0= C= N ) 2 Hg 

dll Lais j 

1C = N-0 1 2 Hg 

^gi adadjoU JjVli t Jj>^\Ixll (dllji JlJlC-j ^ U& J31I dj^lliLalLa ^jL£^a 

J 4_adaJl ^djoiLotaJ! djdoi [5-il-J J~SVd ^^gjliillj ^ajj|^)aj| (JliSj adaxall 
^jj-NtXyi )al yijl jli c_fl^da.Vl I^a 4-1 (j^no^y i 

4_La dlldll ^Iddjoil ( (Jj^y (dlldala ^^i) jUILj 

. jljdLoil J&\ (dlULbujJjjVI jj'iat'i diljl ^j-a ;(dlULijujj jjV) 


(jjj'i^lj J)J£>V 4_adlaJI Sjjill 
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jj^ilUl lL^Axa 


JtjSaflt - 1 

4_iSl£ j-sVi^' $.(_£^aJl ^3 aC^^^all ^jjajoi^Vl <iuij La-iki 

J! U^JJ^' L^J (CO 2 ) gr^ 5 J) c£ 

c_fljjujj ^alli (Jjl^)lia.l j3 4_j| ^aAiail (. a 1 ^3jJ (Alii Jllc- 

*d^^.^a]l \.u ^'j OjJjSlI 4_Lft£ 4 jujjI T'dl 4 <K\I ^aiaxJl AjSlia 

<i_L^a]! jli l*L^)H]! (jd-ad (j-a (jl^ju^bU (^La. (jia.j^)iiil <jl£ La]j 

|qj£j aj's‘ l ‘' 1<Cl &^La (_^V 4_d-*-ll 

Ca Hb 0c Nd 

(jj£i cilia. l_iijji]| ^gic. jju^aic. (J£ diljii cue. c, b, oc ;‘-‘ >,< ;* v 

dlljil Hd 4Jaiij-a (}}) (jiakjjA^Jl dljC UCc-j ( dljil HHc- 

;2biVI (c) gi>^<VI 

C = 2a + — 

2 

(jc. aj^q’u oda (_^V AjLota. (j^aJj ^jiaju^VI (jl^ia cs -0 ^ 42S^*Jl oCAj 

_AjijLudi! Ai^btjl ^3 (Jjj^Ia 



■4 U».M a 

q)> ^V) dl^p ^Cc- (JlLaJ lgd^)Ia (j! ^ ^ AijIllaJ! (j-a -Iaa.V 

a ^j2aJ^)xJl JaaJlj L^liAli^J dli diadaji 
(JjfLiiaJl ^Uj ^allill (Jj!^)ia.VI Aicbt-a ^^ic. <Jaj (JllLa 


CH20N02 

I = C2H406N2 

CH20N02 


(jjj'l^l JllC'V d-iddl Sjjlll 
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o^jLadl <ldt-a (_^Hlj 



















2 H 2 0 + N 2 C 2 H 4 0 6 N 2 


- > 2 C0 2 + 

\ (jl dua. 

d=2, b=4, a=2, c=6 

ll l n-S \j\ 


• C : 2a +- 
2 

C : 2x2 + - = 6 
2 

^jLoij (JjfLilaJl j^)lu (jaajudVl OJ ^-3 ^H-aJl a^A ^3 


^ Sjflj 1 AAjC» J|l jja! AJjbLa - 2 

|Qj£j <llaJl a^A fjA 


C) 2a + - 
2 


m l( ^> o^)la^jl <blx-o 

d b 

N 2 + N0 2 — H 2 0 + — C a Hfe O c Md - > aC0 3 + 

2 2 


4 C 3 H 5 N 3 0 9 


■ C5^ 2)..^ JU 4ajjl: 1 I 1 ^jlaiji 4Jdx-a ^2La3 

12 C0 2 +10 H 2 0 + 6N 2 + 0 2 


|<J (jja^judVl jljjxj 

b 5 

= 9 : 2 — C: 2a +x = 8.5 — 3 + 

2 2 

1 Z> 

O— 8.5 = - 9 — C>2a + 

2 2 


dddl Sjjill 


ll 














Ia^) 23 j! JIL <ll_aJl a2A 

j j> t X Vl 2aJjj] J-*V' jAj O 2 (JT^ C5^j(0.5) 

4(_^3 lg4_Jj^)da-a (JjjLaJl 4 J^Lx-a]I (jli l-l^Jj 4 <_g^ c_ 

4X0.5 = 0 2 


J& ci'j^' dll2 JaJ^ld. ^)ju2adjj ^ojoiJ 4JV AaJoC- adili j2 <._admail lAA j 

^a-ui£iVlj a_jja3 (_£^kl 2l^a ^J] <-d^La ^ Laiij a^l^a AiLjaLj 
_^JjJajJ ^Ll JliLall I2A dll a-Lki (jl ^2l^ll Ja4a4l C__fljjuoj 


4_aJl_x-a \ \\K. A \ l a ^ j iXKQ ^3 Q*' lA2ic- ^lill 2 |^a 1I (Jjl^)li^.l AJdx-a 

.^ii2 

Aud (j-saSUll (jljla-VI <_£2 (Jc.lijil ^ ^uii 

u^jjdb (CH 4 ) oMIj (CO) u^dij (C0 2 )owjSJ' 
JJ=^I <jSlj (NO) (> j^j (N 2 ) ‘ijjVI j(H 2 ) 

(H 2 0) e.L2l 2 ^^.j <_Jj ^jIIiaII 2^^.j <Jd V ^Luy^l 

<S21 jla]Ij (Jj!^)lia.l <_£2 Jail's j\ a-I^^Vl (Jj‘'i«o*i I2A 

■ m kM\ 


Ca Hb Oc Nd + M Ca v Hb v (V Nd v -» 

d + rnd y 

N 2 - ocH 2 +5 H 2 + a C0 2 4- P CO + 

2 

a + ma = oc + (3 
b + mb = 2( oc + 5 ) 

c + mc v = 2a + P + 5 


2j^jj V) 4jtJ^)l (JjALa^o Lg_j (^^1 dlV^lx-ftll a2A (Ja. (j£-aJ Vj 

(ja a-Lallj qjJ^j^I 2 Uti^l (joj (j jljlill ^J^lx-a ^Jb j 4_a.jl^) ^U^lx-a 

.lSqa jj^jjJy^Jlj jjJJ^I Aiu^i ^lis j £JJJ 
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[CO] [H20] 
[C02] [H2] 


I3A *Loj3 qC. dla.j 33 j 6^1 I AjuIj ^Aj duLi 

4.24 = K^-^1600 -T J3-# sji diU.ja dulSli 

^3 T) dj'jUdjVI dil^^a ^j^~s (jp. la^. <jJai^La ‘L^jall £>3 Aj 

^ AaJLuj dilal (3218 Ajj4^ ts* T 3185 dn^lLall 

fide- LaA3^.i d X la. ^atj dlla o^^ilLa ^ 4_nj^)3j 

IjlA 3 juoJ (J t vs* m^V t ^3 6^)3 j aAic. ^^Vlj (jj'N joi^VU 

‘LaLdl 1 Aj>« a (^j-lj^daC- Lj^jSL La L3lc.^ 'q'\*W Li<\-n.\I 

;LaA 


Ca Hb Oc Nd 


Ca H b " O c " Nd" 

;42Lill *Lal*Jl <lalx-2l L-iuia. j^q'i i ^JuL !iLol£ la!^)i^.l (jjSL 

Ca Hb Oc Nd + m C a " Hb" O c " N d v -» N 2 


, , ___ , ,b »!&'___ , d + md 

( &+ m d) C02 + (— +- )H20 + -n 2 

*2* 2* 2^ 

j-^q'i.4' la^lj Hj>> L ^Ji (_£^l ^Li^l djLujs. 33c. ffl dua. 

<2Lill ^Jabt-dl (JjqVn J ^ it jlL (JjLJI (Jc-liall tcJjSM 


C + me' = 2(a + ma') -+ 


b + mb' 


^jjIj3*V( LIsjj <13L*_a]I ^3 ]~nj.j.i^V' dll^a (_£jLo£j f -ixJ (_jAj 

lS jCl i m ^!j 


(jjj'i^lj jIjcV LaddJl Sjjill 
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rn - 


2 a-\ - c 

2 


b' 

c- dr- - 

2 

TNT 1 jS J ) L L . Ja-jla. ^ Ac- JliLa lAJIj 

.J jauu^ Vi ^ oj3j ode (NH 4 NO 4 ) fdll Jn Jla 

^A^alc-J 4_ilUi]l AJjiI_x_a]I L—Uja^. Jaal^JI IjlA jMlj 

b d + 2m 

C a H* O c N d + m( NH 4 NO 3 ) -> a CO 2 + (- + 2m )H 2 0 +-N 2 

2 2 

ajlajjl 4 J^Lx_aj (jj^jai^VI i__l£^<a (JIaj 4-^-9 TNT -2 4_AjuaAIj Lol 


2 C 7 H 5 (N0 2 )3 -> 2 CO + 5H 2 + 3N 2 + 2C 


^Aj a^Sjli ^.IxJ ^jj^- *ai£) Ajua^jj (jl QjAj L-lL.all (j^J^)£]| ^giLlj dna.^ 
dllj£^o 1 ^£jAa]| (JLxjjoi^U ^iaaII ^Vl AjAjoJI (j\d.Al C—UajaJ (_^21l 

_ (<a.jlL<Al 4_i^)iaxJl 

(_paJ^xlA £y* La£ ^jjj^aVl dll^jHj (TNT) Asia. \ Vi^aa } 1.4^-lj 

^jja L. Uti^t'i j A aKII oAjuA^bll Jjsl^a AjjolIj lAIAj ^jj'N 


m = 


_ b 

2 a-\ - c 

2 

b } 

c- dr- - 

2 


— 2 a + -c 


b 

2 


b' 

1 = d )Jl& — - 2a' - c' 

2 

m= 2x7+ 2.5-6=10.5 


iA^k 


JI4&V 4-a.lVdl Sjjill 
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jjl -N-Q^yt 4l 2 ljL*a illljlJj 

C 7 H 5 (N0 2 )3 + 10.5 (NH 4 NO 3 )-> 

b d + 2m 

* a C0 2 + (— +2m)H 2 0 + -N 2 

2 2 

5 3 + 21 

* 7C0 2 + (— +21) H 2 0 + -XN 2 

2 2 

5 + 42 

* 7C0 2 + - H 2 0+ 12N 2 

2 

—> 2 C 7 H 5 (N0 2 ) 3 + 2 NH 4 NO 3 

-» 14C0 2 + 47H 2 0 + 24 N 2 


20% jJ l 3 u<alJJ+ill 

.( % 80 J! )TNT 

^ jjjj-«VI <31)1 4aN*Jl 

= 1680 c^j^' ujjl' X 80 ^ ^21 

(72 + 5 + 42 6 = 2 X215 = 430 = 1(TNT)J *£**11 ci^+j 

+96 )x2 

TNT J' J! f j+ ij-Vl u+ uj^ .*. 

430 1680 

1 : 4 


A -U-Q-lll j 

lA)*± 

^ ji 2)j>*xyi 2^3+* 2 ^X 1 

43 jj £ya 4jj1a]( A OjouIIj 43c- 3l l* j^ilo 

^_g3l3j JliLo) (_gl£JI U^3+ 4 2)^ 4Uilj 

(_£jLuol ( JjN\~ s j^)JJJ 

(JlfLo) 2u>*XVl ^a *3^)3j Ig^a <31)1^)^23*21 L±^.^a 

(TNT) JS- ju^Vl <j-£ak3 l^ja dilj2kil2) ^gi 12 Luj 


Jli&V 3 * \a1 aU SjjJill 
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4_d*Jl <LIxa] 1 jjlnll Q^y **i^Vl jl jj-a 4 jluaJS. 1 (JllLa 

Z? d 1 

C a HbN d O c -> a(C0 2 ) + -H 2 0+ —N 2 + -O 

2 2 2 

■ C5^ ‘ 11 1 > J^u 1 II 4_ldx-a /_ 

4 C 3 H 5 N 3 O 9 -» 12 (C0 2 ) + 10(H 2 O) + 6 N 2 + 20 2 

( O 2 ) U^Vl C> 4 

Jjlij dldj^ 4 

^ijaJl (jjjll) 16*2 = 

32 = 

• 4^.1 jil NG ztjj^ s* s jSjM J**l*2 ^ .*. 


1x32 


= 8 


| jjSLi c_fljjx!i]l (._ u»*s jjlmll jljj-o ^3 

100 x 8 

— - (^Au^ 1 jjJ 1 ) =% 3.52 

2 _/ V 


; AdC' Jlj^ flAujL 4 _ajIs 


dljaj - LjjjJI dljlij - ^a jJjuAj dlddajj - *jJjuAj dljjl£ 

.iljdl o^A ( ^J < ci'SJ (.J^ jl %33)fJ^ij*Vl dljlij - (j^dajll 

jl a ja.all^ 

dlJjlij _ ~jd jl dl dljlij - ^ajjjuollij2l till jSj - ^ jdJj^all dljjK 

dljlij - ^ajj£Jl dljlij - ^jjjUl dljlij - ^ jdJj^all dujli - ^ j^juAli j3I 


JldV dddl SjjJiil 
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a^La £a jl (JgJ^LoiAll A^Lj lglala. ^1 ^ Lidia «^!^a]I a^A Lai .dlLj^l 

AI ix <a ^ LaUJ a j'sVi.a 


■OjjlJalaJ) 


nl -V >11 JJ-y. * Li /N _ ^^JjoLAC- LaJ I ^ JJ-N. ‘ LI /N _ n -fllNf I 


•>• uoa 


Aj J)jAll l^j.i j' J)\ '> Q < V' LS^ *^ c '^ Jal,0 ^l^-a ^)JU3U (^^J^LoiaII a^A 

^JjiJl ^j±^ja^jVL A llitII ^I^a]| AjjojLoi^ Lg-jl ^Aj l-A^JJC. (j^ 
Jjjllll 13 a _ o j'sq'i^a ^ u^Vil I g*ijml j>>i*\ (jA £3^3 UJI^j] a j'sVi^a 

i aa-Ljalj ajl^)^. ^ L>**l lg_ili ^ d_j Lai 4 jl-sq~iVI a-Lisi 
^I^jj ^^lill dll L>l-sll ^ ^.iVLui l^-lj AjIIc- ajl^)^. ^ lo» j ^jaIjaIVI 
ajI^^Jl (jA ji&l aa-Lja! ^ Li at \ Aj\i ^jjjaiic-Lall >>i«a LaL >.oll I g *i«a 

AdiJaAll (JjUill ,^9 a^aajou 131a 


;slu^j» JI ja 

djl£ 131 Lu^a jjl -<adj 4‘i ilc-li (jA Aj^lij jl q~iVI ^ic. ^C-LuoJ ^I^a 

| ^I^aII & 3 a AJiLal LL?~ io ^VI j Adc- -il^A ^A a^^ilLal! ^I^aII 


- OjljUlt - a^jLau - dil^jl n»ll joi —^^juall -(.**i _ (,j_^^)^l 

^Uiall ^Ia -jjlijA du^) - 


IjUijVI ^ I J^>lj«Jl 


AaIxJI a.l_iAJ^]l £jJad ^^3 ^I_1A^ *lj^l jl -sq'iVI ^ 

A^.^p ^1 ^jj-Ntn'illj (_3^)l_aJlj ^j3^]l ^Lali^.1 ^ja AjV (jljlLjkl c“ l,Wj 

U,j3l I aK I^Aj L»» l >«ll ti!13£ diSjjjj L_iL^!ilVI o^jl^)^. 


(jjj'i^lj JlJf'V LajilaJI Sjjill 
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dua (j-a \ Tnc-j L_baia jl q'iV' Ajajj \ Vi^<q i ‘LLIai]I (J^- 

.jAa ji ^g. >^i i<a j jUtlLojl ji <_£dc< ji g.^gjgJ 

;1ai1aJ| dUijdd Aj^Ia^I A^uuil -1 

(Jc-lalill Ac.^)juj (J^ ^)jjj ci-alc- ,^-A (jjjLaJlj .ijij^l jj^J AjuauII e^A j)l 

I^A ^aJJ ^_g£Jj g-l^-ll £-a (jLlLa]| jlc. J ad I : Jdc cilii (J^ 

g}>^Vl (jjjLaJlj ((jLdall) .ijijj]l dlLb^a j)l AjV J a q ‘i VI 

^gi Lai jjatj JJ*J c . ^ g‘^V' ^L (_glia cjWj^' 0 duaJj ldl£ 

lg k >»» J (jc. aAC-LiLaj g.l^Jl ^3 a^diLa (jlLid! dilij^a dljld Ibl La Alla 
<jl (jdaJ ^ <jjl jlaVI AdlaC- jli (jjajudVIj djjVI ulljjij Aljj^aLaj 
AjjI a d VI Aa^-all Ax-a (JjadaLj g.^ JaJUj a^id Ajj* V] _jdi n 

.AjjIkJl 


-ladall j)jSL J AjV jldliVI (j-a (Jjl^jiaVI (jdalb ^_glia I^Aj 

t-dglilVI (_£Aa (_5-°dj ^_glill t _luull a3A jjjj j j - ^ aj Aiuut <■. 

AdlALVI a^l^all Aa^pj Jaidall (JlLa (J-al^aJl (j-a 33c. ^glc- (jldjJJ LaAj 
j)\ Ln ’)' alajlj AJ^pbl Jaj^jdj Aadajojj jjaJl *a a j la lLa II dlUjda] 

. lailall cJ^ 3 (J^ 0 g.l^a.S/1 


;LxJaHj SjljaJ) Aaj3 - 2 

Ac^judll e3A jli ejl^jaJI Aaj3j la* * dll 3LpjL jjl^jliaVI Ac^jjuo 3l3jj 
Aa^p jyJj dla^p a 10 o^)l^)all Aaj3 dl3l3jl Lal£ Ll}^)d L_flcLjajj 
(Jjl^jliaVI Ac^jjud l^jdLj jl -^ViLL ^jLal! g.lc.^]l ^jl^jAa ojl^a 

^Oj^aJ J i _g_l] (_^^)di Aada ^a jLoujVL (jljladl ^ajd C5^ 

jjl <lLa ^gi t—ll^ilVI 

^3 (jl^jiaVI Ac-^juo dl^l^jl Lal£ Jaidall ^1 j I d ^3 Jaidall idl^dj 

Jaidall adjj aIsjujI^j (jdaJ duaJ (JjLa-a (JS.dj <_Jc.li!i]l (_^^a-a A-ad 
.^^d]| Aj^)laj^ (jLdail ^gJl ^gjJad-a^]l JladoiVI Jj^aj 


;§ j >^ a^I Aila£ - 


3 


idliAj (Jc-liill Ac-^jjaj dl^l^jl Lal£ ejailoll a^Lall AiLi£ dl^l^jl Lal£ 

aJj£ AiLiillj ^AjfldaJl jl^ Aaila-all AiLdll jjJJ 

(JLaJj jjjj c-l^-ll (Jj-^a2j V (_j^l a^)ai!LaJl ad-a]| (j-a ^xaaJl *iAaj 


.(Lilji) § j* JL 


(jjj'di LadlaJI Sjjill 
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A_plxll Jaj^yLlI aj'^q'l.al' a^Lall (j-a ^)li] jj Ayjjjll A9Li^l Lai 

.(density) d ^j 

^ JJJJ AyjLillj Liikta ajlALijlj (jjljliaVI Ac-jjuo ^gi JJJJ ^g. ^gijVI Lai 

_ (LiajLk j)[ jqgjV I) i_jLg3] VI 

;$ jr frut) Aia^ai 4ibi£ -4 

jlaijVI AjS ^JJ (_£31l ^iaJl aAAj ^aALall (jjj (jJJ Lbl£]l Lf£btJl ^A 

A J^aJj 

a3& dlil£ 13] j ^jaAdll Ail!i£ JlLpjlj j )\aiiV 1 Jax ■Aaj Ac-^jjuj A 

(lAi.Aai AjjLaJl (J^!^ ^)aALa]l L>* >^i AdLaC. l» i) ajyi^ A9lfi^]l 

_jl« (JLxJjuo! ^^gJj ^_gjJaXa^ll (Jlxiai V! (j£-al 

: -5 

AiLaJt 11 Aj 3 (_£31l ^jyaJl Lgy Ajlaj (^^ill Aj^xjl*o]| jl (JjjLaJl ^Ic- (J^lIaJ^g 
£jLi ^j\£Hi Ujljoajl LuLa -v a'<VI ^jc. AalAjll Clll^LiJIj AJ^)laaiVI 

a^La-a (_yal^ga ^3j ^l^aVI Ala. _A^^t-C-\ ^»l£a.lj e.lc.^1! Ax Ilia] 

J! j^idi JjVlIt <_Jj 3 A-alaali QJ^ A-aJ^La 

La (jli lait i ^all Aji-Aj Ac.^)jud]l (A111^ La]j ( A l^laAiVI A lLax 11 JaijJa]! 

jAa jlaAil Ji ^gVn <jl 3 -»Jj>uj Jjljja.l£ Iaij 

a^yc- j! ^g. aJ osll jl ^^La^ll jl ^jjaiVI AiLaC- l* 113 ^_gic- JLLaj 

^_gi!i£j dllAais 2LLaS Ajaiij i^a x joJ Vj 4 

(.-lilaJJ ^)aVI (_ya*-iil Aab AjjAa (JxlLula] Lgy la-lai (_£31l a-I^JL 
V A3^)laAJ ^jIALuo ^_gic. AAa Liii^3a 13] L)J^) jLj da j J\) 11 i t^H3 <_)LLa A11» ^ 

\ 1 llaC. 13] Lai (_jj^)Li<all ^judall juj AAa ^ 11 
^joikll tili3 ^g3Lii La Aic. ALli£ (_J^ ^jli A ^AL^a L^° AayijL^aJ 

^jLliiaJJ jL^aVI laalaj ^^jjojL/I ^j^)Li]! ^jL Laic- I g joAI A9^Ia]l o^jJC. jl 

A a jiaC- 

;AJaLuijil -6 

a^_i ^gA j ^jlj^akllLi jl a^L^L Lai (Jc-liall Ac-^joj ^ 

■ Ail3 ^gic. AiiLal I g >>»q-L J *j' ^)aJl ^ij (JjlLu A^laJl 


(jjj'i^lj La.all SjjAl 
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_4 "U<W 2^ ddJljLA] £jJadl J dV dilil 1! 

^jUu) Jajajj Jl^J l^JV dl.ij2l <jA i 2 id dij^i^ii (ji ajV .2 

^ lllAo! ^^ajuja]! ftljjKII li|U jl -vqM (._njgull AjI^aLj 

.ldU]| O^jl^iJl 

-Lxilk^ o^^AiaII IjjliJl -LaJ^ildll (_^3 ^2 joi ia-Lajj «ij2l (_^>jAj t_lxllj .3 

^.ll2l f.l^^-1 (_^9 111^) <ii& (_5-ic. ^)dll d!12 ^2^2 £a (jlllAll 

.4_jjAa 1I d'jl -^ViV' .j}tn dxjV ^*211 


S jaJaJI 2jwj A j<\\ dljjA^l 


IajI^ [_p j"'*v*' 1.1^. Aju^jjuj o^)&l_Ia J)\ aA^Vl j)i 2^ jjA IjS^jC- Ia£ 

2 jaII) A. ii'Q*' ^3 Lxa jjlj^SLi A3 ^-Lai£jA^ dljj .3^3^ LS^" 

^ ^"•s a dldj^ ^ jl ... 22,RDX ,TNT 2^« 6. jailal i 

2^a£ Laa^jjc-j dl^^i^llj dl^i^l 2 a *- 1jljj - j ia£UJl ^ (JoJ^) 
^clijj ^ dl IaUII j dldjVI Ijic-Ia ^ L^j3 <jj 1 q ~i V ' 2^21 (jl di*\ aJkdjA 
td 'Nf tdl ll^11^4 ' jjbiaC- dl (_paAd (Jc-lij j)A 

(...Ujjc- idlliAVl 

4 j^daxll C1iIj£^)a]I j)A (josli^A (jjC-^j ^g. 1~»» .'1 dll^iill (_paAd (Jc-lilLij 

Jj^Ji ^ N02 (_g. x^iaL^JI ^)d2 dnTi j)A ^cliii Ia&a2 

JdVl (Jj^Jl ^a dL^)ii2l (_paAd (Jc-lij (JIa 


C 2 H 50 N 02 + H 2 0 < -> C 2 H 502 + H 2 0 


dl jlij jl Lijlnjl jldl 1 2a* -« 

*l$ j^' -NO 2 J^' j)A j^.V! ^^21 

I^VI (Jc-lalll L-Lola. {_£ j>>>»ll 

C 6 H 6 + HN0 3 <->C2H 5 N02 + H 2 0 

. J^)l 2 l dlj£^)A LllaXA 


jIj^V dddl SjjAl 
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Ig x uaj A Loa> aII Ax lk«all 4_i^.lj LaLaj ^jLgjLoLLa tilli&j 

LaAj JjkjLudll (jjic-li]! ^ya jLaaij 


W% 3^1 3^ cfil (C2H5N02 ) jj^' j (C2H50N0) 

« 2 j 1 ajI \.u ' oc-liolU 

^gJa*j CIiI^jILujVI Lp| 


C2H5ONO + 6H - > C2H5OH + NH 3 + H 2 0 


C2H5NO2 + 6H 


CjlWvi ^1 jjiiil L "'\ ^ A '"•• 

C2H5NH2 + 2H 2 0 


iJc-lijj CjljajaiVl <jli cllUjiflll £-a (Jc-lilil ^ 1 nj j-ndill (j£-aj 

; Ig »a 


C2H5ONO + NAOH -> C2H5OH +NANO2 


CllL^^a d)L^]£]l £-a Jc-lijj j^LlI dllsjLLa Lai 

Jjlliillj L_Ujuoji]lj A tJoqll dlJjllj £-a Jj^]VI ^ JJ dlL£j-a (Jc-lioj jjli]l 

dljll*La]l 

2C2H5I + 2AGN0 2 -> C2H5NO2 + C2H5ONO + 

2AGI 


; 4 -alg. 

(_pa«al-^J 4jjjJa*Jl A <Q <L. jU 4 _^JI»_a]I 3 ° £>^)^ilL<Jl «il^a]l ll Aj LI 
iJjfLii^j^Lil JiLa dsl jjjjoiI ALudLuj 343^ 

Ia jjc-j 

JlLa dllalda A 4_j^)IaC. ^JjudLuo 3^3^ dlAi LI Lai 

XNT J t ^-53^4^ ^pa-ala. 

I^£a LLjliill ^ia-al_aJ 4_LLi2l 4 4 w^«ll 33^4 3^ A ,i_J 


H 


0 


LajilaJI Sjjill 
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I^£a l(dll jjjjuoVI) 4-jji>>>»ll djljlii]l qj£j 


l3^A (j^j^j3 j^)1ia]| dA-I^^ a] <LaL»JI 4 4 Laj 


R- N 


/ 

X 


(j^jJ^)^j^)AiA JLaj dlia. 

_jAa. laJU^J LaAic- lAlli jjSill dllj£^a ^3 4j^ald. dlVI-^ dlliAj 

-N0 2 JJ%^' 

jj £.id d A .i£^a]| o 3A ^^g-ojuoJj QjJ^)^]l e^p ^ya VAj (jj^j^lij o^)Aj 

; Jlla djld-aVl 

h / H 

R- N^ * HN03 -* R- N V + H20 


\h 


k N02 


jljliuiVI 


jli .diijAljujVl dAj£^a jd£j IjI^aLJ jii£l jjidil djL^^-a ^iidi 
dllj£^a Lai Ajjlsil t“(LhXjj.^ II (Jc-lijj V Jjlall (." A j ^ 

dllj^jfLa ^Jl (J^rdjj ^jjj^ajjj l^jt^a (_Jc-lijj ^^3 4_ijJa-al_aJl dll^-UjqiVI 

.^-L^-jVI Ajxj 

C-Aj 4_^.^p (_j-a (Jsl (dll^jALudVI) dll^jldil jl 'sq'il pAJ dlL^p jli dlljl£ 
^3 «aJd <^^3 iLim l^-La 4 nn\ .,a Adi j^lnll <dllj£^)-a ^)LiAjl 

■ ji 4 _LaLud-a 3 l^a 


dllj£^a LaAlJ Laa 4jJa^)^-a]l 3l^a]l_J d)l^)JJjujVI J) > Q ~' (j£-aJj 
(jl dlli ^3 L—Ujudllj 4_ijAa (Ja**u*tn 4_i^j3 4 lad-La 3l^<a <■ - iLLdi 

(jl 3l Ia^ c _«;»'>» ojl^)^L] o^dj 6jl^)^-il ^jujLj 4_j| ^a o^jLojVI (.Jc-lili 


(jjj'i^l JlJ^V LadlaJI Sjjill 
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Lajjj 11 - 5 L>^ dil^^VI ^ <ojlLq 4-C-ja-n a (_J£ 

36 4_j^)laJtll C1 iIj£^a]I ^3 <CLua]| A f~-j^ ^ 

dA. i£^a] J<-i'l'l ^jja ^)j£l dA4 ^^)a 1 (J£.»'»l 

diljlnil (jx> Ijlm j!i£l jjlilll ^Lsis 11 a (_ 5 -ic.j dj|jluoVl 

< 4_ijj^aJl 4-mll dlii£j (dj| jluoVI) 
1 g(^g-ic- (_1 aju dll^jlmil dllj£^a ^3 A. idaA^Jl ^jllVl (jli dlll£ 

|^J V j^jmil dllj£^)A \Am <jl l^Aj (J^ajj <ljg tt n 

. jivsii 


■ AajJ 

I^Aj ^jlmVI ^ -NO2 4 -C-ja~na (j^AAil ^ja 

jjji ,j&\jji (_£3l_3 (JiLa ^jlill djl_^.^p (. i ali~S < Q ^Ic. (Jjj>.r0^il (j^AJ 

[C 7 H 6 (C7H7NO) c> u^' 

. [C 7 H 5 (N 02 ) 3 ] ‘ (N 0 2 ) 2 ] 

IaIa 4_mal_k (^Jt, j^>m <m£^)A <_£I ji ^jlmVI 4-^.^jlj 4j^.^p (jli l-i^Aj 
jjjjiil aAjoi^i 3^ (jA a^ljlAil Jlxiil Qi-Nt^Vl 4 _ia£ 1 gjlc- i—flSjjj 
^j^ajj !1a (_Jc-li3l (j-° 4jaJUil ajI^iJl (.31*^ 1 gjjc- i—flSjjjj 
^jAaxj £a a^Lail ^^3 3 j^.^a] 1 ^mj^jlnil 4mdj 4 _ia£ AI^jxa ^jc- 

j)\^ j^aJV1 lilllil 31 a Ajl^joJIj 4 jamall ImLa^^iil (dll^jLimVI 

.j>VlAil ls^" ^sj* 3 ! 

4 j <1 j aj<U 4 »uj|jAil 

3c-l-2j LaAA^jj <j3c.lij A^.jJ 4_j| 3^ 3^ 

Jj^ii ^a ^jaxaL^ji dii^^i^-i 


C2H5ONO2 + h 2 0 <- 


(l) C2H5OH + HNO3 


£a ^_paALiJl 3 ^limj cililj 4^.3^^ <dllj£^A ^ic- 3jmi^ 3 i^jnii 3^^ 

jl (m^^ai! 


( 2 ) C 6 H 6 + HN 0 3 <- > C 6 H 5 —NO2 + H2O 

(jjLrn i_m aj $.a3I ^ja 33^ 3xj i—fl3jjj 4_^3^i^ 4_iLaC- 4_iLaxil a3Aj 

3^t3 jjjli (jA K S-^ud^jj (jj&LdiV! ^ 3tli3l 

^ 1 ^ ^a3^) U^Lxa (_ja A lasit 


(jjj'i^lj 4 aJ4jaJI SjjJill 
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[R0N02][H20 ] 

[ROH] [ HN03 ] iUisJJjJ 


(j-a Jc-lilill °WLl is^ (Jc-liall ^)4jaiJ 

^a-ol^. ^j-o q^)±& a^Ll^ AjV Llli ^»JJ <_5^J ^ja^ull ~j\ juo3I 

Lai 1.1a. (. *aK^ 4 <L<w U ^9 (^ A ^Jc-lsHll I^A jl 

(jc- Jl^Jj aLaLl ^ j4joij (Jc-lii]) la; juUJ ^alLS AjC-LL- 31 Aaj^}Iai] 4_1 jui1]Ij 

udjljjAll ^ia-al^. al^aJLaii (_jC- Lllij ^ 3^ ^Lall l_iajui (Jjj^la 

Lliij 4 _aj 9 jx. ^ «al 3-31 jjSL UjLc. I jx£ [RONO2] J^j3 ' uj^j 

( 3 ) aJ 3 jl 31 (j-a ^jJalj 


la-La. 11 IL& ( ^ 5 -a j oiJj (SO3) jle <Llnj^)j£Jl (_j2a-at_a. £-a £jJajJ 4 <L<w 11 LS^J 

O^A^- £-* (SO3) L> UJ^ u' fj3jV' k^ 

(j-a 13&j ^Aj^a3l ^^9 9 j^j 3I cdiLj^! (_pa^La. ^1 L_aLjaJ <Llnj^)J^]l 
3^4 f.La *% A4-a£ (jj Vi 3 c '^3l LtjLa $.131 ^j-saL^alLal AjLoi 

V ^_pa^al_^.j JadiaJ! (j! ^^Lt-a]l L^J 3 c, ^3l ^g*in ^ I^ 

^gic- cJ-j) A ;L^»V' a] 9 Ll 3 ) ^a (jLli£j Vj 3 c.lali]l (jl£jLij 

Ja3aJ) ^qyi ij ^Lijyi (jjnoVii k Ul0 J^ 3<aC. 3^*-} ^g mil 

^LajoJI 4x«Ll>.«aj (_pa^)VI -1 iaj>jo 4 ^9 ^AalLaiJj a3a 31 AjLgj 9 xj ^_pa-al_aJl 

.(fj^ 3 l£J! j}j^) gnk^' 

(_paLa^.VI (j-a (J^alaall A2 j 99 4_j3jj 4_iLaC- (j-a 9 jV AjI ^_gJl o^LiVI 
(J^aii3l ^aJJ ^aJ 13 j A-Lmjlj ^cjl3l 0^33 <3iij ^LLVi A 3<aC- >^*4 

^_gJ] ^aALa]l 3y^~Ln<a ^j2a^)*jj (_paxl_aJ! 


(*kj£ jj^') t'kjp 

(Jj|^a>il3l Aj 3 3^*4 La Aic- ^jIa« Jajaij _J£, ^*"' Aj^L LILaA 

lja AjUJ) ^Ji> diljjjbll e^Aj ^(J-ui3l^ Aj^aallj LjIj1^.VI i_^J 

m j\ y ' ClijA^. 


(jjj'i^l 4|J^V La44laJI Sjjill 
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^jA La lJli9 l ll^i >j JjVi 4-1 jik-aii <4auiij uj 

^la3 (JlLa 4_^LaJl 4-bua^ <- *aV<-N-j l^_La ll^alli A iLaC- La) ^juoLaiVl 

^aVI jj-a.Vill jl ^ >.o*s jl 4<jLiaJl ^_j-a 

A L'» ^ (Jj^laj <!ij.la. L)^H llAj ** ^jLa\l 4_La ^I^jj ^£-9 <—sll^i^ A juj-uIIj 
^s)Aa]I ^jjjLs ^9 Cllli^VI Ia^jjjIj (. *a.W^ ®j^'j 

■ ^ 4 q ''V' dll£^)^a]) 9 j 9 j Jaj 2 ^-i.j 

IjJajI 4 _li 2 U (j^aljcJ C-flliliV) A U^ol 4 ^(-iklLuol (j£-aJj C-flial) £91 jjjLj 

C_i^ aH'XA I dl)^)l9ilj LiJ^j £JAU d^^4 a'^\' (_J£ jli Laj-aC-j 

4 aLl. a 


dj)jjjLi]l alA da^j ^jA (_)i-.oq)l llA ^j-a ^juoLuoVl <■ Vlg)' j 

4 _La>J lla. <V dll^aJlLa]! (jjj A 1 Vq'ill 4_ijlLa]l (Ja,aa (_^L}9 dll-la.^ 
^^A (Jj alLa]l ^_g9 4 -Uj-£v 9 4_iikll du 4 ] olA (jl 49^)a-a 

d A la. d ole ^ia>9J Aic- dill dll^jl) ^j^-aJj l g ie (_^al^k Lda-jl 

j)*a9 A alia. .all L lli-vS/ 1 ^9 I la. 4 aL-v. ^ djljdlj (. _ njoU l^_i£] <IjLalLa AijUalLa 
<j-sa I ja. ^l AildaVL jjla9 jli 4LjaJillj LlLLa-Vl ^"nUe j)l ^ii LiA 
La) l daj) 4_ile (_£llia-a]l Jajuj^ll 4_}SLiil^aa]l (_j^al^aJl ^J) 4j|i ^)aj!Lail 

_ 4 _laj 2 }la.j i—fliill lj^)L C 5 ^ *d*ala. (_^-3 <— 14 -U^ala. 


<9Uall <_£ jjuo t-flls!] ^gjjU Vj ^ ' <Al £J LllLli a.Vl llJJ La jaCj 
^jLlVl aiA ^Liil dilla.j LlljA (^> 4 ^ ll^Aj jjiiLudl! 
duljj ji (_ 5 ^) 1 ii^-a 1 LgJ 4_iLa*J! 4-aJ9]l 


a-L^^j^nll ^ale ^aj%j ^)a>i!Lall <j£Luall 4_j^)Ull dll^La-al! (^g-ajuoJ A ix ilia 

_Lnj^)^j L^joiI j9j L^lai l^jLud^ (_5^ c ' 


JaijJa]lj dll^LiJl <JlLa dlV^^da]! alA ^jl A L»-v LI ^ (. _ la> jj 

(^J-adiJ (_^l-a (^9 aljl^lLa lA^yej j\ -sgiV' 

i 4 _jj)ll) djVLddV! dlV^ ^_ 5-3 A_ijLi]) ^j-a jjaLttl) ^j-a 


(jLaijVI (> 4 H^ :Vj^ 

^ jAuU i—fl jjuo A 9 j-^a <Llli IxJ alii jiL L_aj*d C_fl^juo 

olA ^9 d^Vl £-a Ll^la lJl j-jA jj 4 -Ujoljjj alA ^j) ^a^Lt-aj 

j^sdail ^-s \\ ^jlallj jl qiVI JjVl jXale aj^ll 

.(Vow) 0 >>J 


(jjji^lj JllC.^ LalilaJ! Sjjlil 
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jl“sqM (jx 4_dil2l dll jUlS! <lijdi 4_j| ^ic. c_fl^)x_ij 

^J^Ja ^^aC- Jaxdaj (_£^La]l ^)&j^a]l ^3 ^)^-ill<a]l > 4 ^.lj 

.<4-076 

^ J^4' ^) jlC- (J> g^l jiJl gJ jaJl <*=^21 <j£J 

(J^di <_£,i ^-va'^l <Lal*Jl kklx-all jli tillllj 22.4 <4-a076 

■c^ f^l 

C a Hb Oc Nd-» 111 CO 2 + nCO + PH 2 O + q H 2 + rN 2 


jildil r, q, p, n, m ^ 


jA jailall A 2a*j (_^ill <_£^liJl >2 ^ ^ <jli 

Vom = (m + n + p + q + r)X 22.4 

^)^ili«a]| (_j-a A^.1 j £ja 4 _dil 2 l dll^liJl ja ^ <jjSLij dll^illlj o^j^La 

Vok J^lall l s jj^\ jjjll jA pm J^' ^ 


VoK= 


Vom X 1QQQ 


Pm 



VoK 

Vom 


<l^lx-a Vjl c_u£j (jgC -jjll ^aII dLLaUjjdl ^aju^a (J lc. (JlfLa tiLIIj 

_j\ adjV' 

C24H32 O12 (ONO2) + 56 C 3 Hs ( 0 N 0 2 ) 3 -» 192 CO2 

+ 156 H2O + 88 N 2 

• • 

Vom = (192 + 156+ 88 )X 22.4 = 9766.4 tjil 


4 _adlaJI Sjjill 
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VdK= 


Vom X 1000 
Pm 


9766.4 X 1000 
1 QOS + 12719 


9766400 

13720 


711.0 W 


(jlaijVI (j* 4 AajU]) 4_la£) 


A_ulg_i]| al t i'-N.Sf 1 J£.2iu a^A L-Ajoa. (_j£aj 

ajl^p* £"^Jaj a^)l^}aJ) a^A £-<Li. 1 g ~i<o 

(JjlAaJl (_ja (J£jau]l ajl^i. Ai^)x-a (j^AJj lg La <J£joij 

dulj hit i >■+ C1 Vi Omp Aaulill ajI^^Jl <jj£jj Aj^aLaJl 4_jjl a 1^11 

(JaC. <Loilj]l ajI^pJl (_ja ^3^ C5^ ^A 

(_ja Clll^LiJl !■»» x. 2a ^jialoA.jlJ ljJajl ^jj tillij (_£^Aaj ^fLijl^iA 

JaijJal! P JaijJal! 


A_ajl 2 l £±a^. -jailAli 

Omp = Q2 -Ql 


u'4 

a ajl^)^.= A -y*il i\l ajI^^Jl 


1 (3° Aaulill ajI^^Jl ^jj£jj 

Ompx 1000 


QKp = 


Pm 


* a iLftx II oIa VI2a 

6 .^m^y 1 ^alj Jajla> jAj ("VAVIER) J~>^ ]rA cs^ A_a2jl3l a^jl^aJl L-Jja^I 
'j\ , v4iVl aEIxa VjI cllil^jlij £a ^jallaaillj^ij ^LiS £y* 

Ci 0 H 6 (N0 2 ) 2 + 19 NH 4 NO 3 -» IOCO 2 + 4 IH 2 O + 

20 N 2 

IQjfLjS A lc-l SlLq1\ 3^21 33 ^^ l . u aa. jj 

218 + 19X80= 1738 
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4 (H2O) 4 (CO2) C>° <-£ oj\j^aA jxaj (Q 2 ) 4aj§ 4-lljaiaJj 

Ajj) jaJ) JjljLiJl QA (N 2 ) 

Q 2 = (10 X 94.3) + ( 41 X lUI^ » = 3333 Sj* (1) 

58.3 + (O) 

^3 ^I^aI) JS juoJ Ojl^a. Clllc-^A^A ^Aj Q1 *Iaj 3 L-jlg aa. Jj 

jLa-ajV) 

*j^Ql = 5.7+ (19 X 88.6) = 1678 

_ jjlUiill ^Jiii JfLij Sjlg-A 5.7 - tl^a. 

: j Omp c_jL^ t jl«j (2) 4 (1) t>j 


Sj* 1678 =1655 - Qi = 3333 - O mp = Q 2 

Okp UJ^ 



1655x 1000 
1738 


= 925 


** 

a J^ 


Iajj (JjSj ^ *'V' Alaa, 1 ^3 Loijj 4 _ia£ AI^xaIj 

^A^jllj l^lj ^A^)Jj 4_}SLljl£jA]l 0^)23 C5^ LS^J ^'^49 

Lijj ^ill (3+1 (j-® ulli la* j>>» dlaj 43 ^)*a ^ja AjV Omv 

I * £ • t ** 1 ** ** ** 

^ol^C. C-IJU aAA L 1^ 1 


Qmv — Qmp + C 


.Clulil la* Ciau Lijj ^ j \\ ojljaJl ^A ; Q mp I 

<]j Vm!' lg jaSj AAajlII ^3 ^^g'uu^l ojl^aJl ^^A 


c 

;4jjVI (Jjjaall 4321c- C-Laia. )3Aj JiAaIII Ale. (Jac. 




c = 


425 




J^JI 
Ai 


^)j*j X laijJal! t_J^jJa (_£j1ajaJ (3 ,ax ll (jl 4 — 


AaJHaII Sjjlll 
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vl vl 

T = | pdv = p [ dv = P(v\ - 0) 

v 2 v 0 


oJlLoaII dil jUtJl 




Ajjaiillj 


IgJLaA] * J.4 1 Vo 

|<dua. dll jaAL<il £±AaJ li&j V1 


Vl 

VO 


>1000 


uj^ j(Vl) f^'( VO) 

T = PV1 

:u' 

Vl = 22An (1 + 1/273 T) 

^15 <jjljaJl <jjjud^2l ojljaJl ^gA \ X 

_4_dil2l dll jlill 4_LaljiJl dlllj jaJl ‘ J| 


T 

273 


15 

273 


0.05 


|qj£j pili dc-j IgJLaAl j£-aJ 

T = 22.4 p.n 


a J^ 


m > 


4_bd 




T _ 22.4 pn 
425 ” 425 


24.4x 10330 
425x 1000 


= 0.544 n 


10330 

^fLuliL^ftll J A^Ltdftll -lajidall jc- jjxj 1000 ! jl dftj 

[S jl jail 

_ jjlUailljjjd ^jUj j* f.(j jaJ 4_Lal2l ejljaJl L_)Luia. j^oj 4daj 

Qmv = Qmp + 0.544 n Sj^ 

SjjPl 
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CluliS ^ ^ Aic. ^IjC- jL£ll 


Qw/vxlOOO 
Okv = —- 

P™ Sj* 

Q mv = 1655 + 0.544 X71 
= 1655 + 38.624 
=1693 

1693x1000 

k Q kv 1788 = 974 




CIajoiJj j)\ -v q'<V' ^jCr 4 a-v! ill ^A 1 ^-Lq ^jA-aLallj 

jl -sq'iV' q c. Lai . jlajjVl $.a 3 'La^^UI o^jl^pJl 

I^A AaUoaII C1)L^.^).21j ’X'+^ c ' L^laj IgjudLij 


T=t + 273 

_ •* 

;un, 

t — 11 +■ 15 

c^J 15 CP S^bjll ^a tl ^ 

(JjlAaJl ^3 4_ic-^2l a^jl^pJl 


T = tl + 273 + 15 


(7 <JC.^2l o^jl^aJl ^jLojj La ^jLa>jj| 7)^ ojl^^Jl CAl La]j 

|(ji tl 4_5^)l^pJl 4_jj^)jJa^a A jui-shU 


Qmv = C X tl 


(jjj'i^lj LajilaJI Sjjill 
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Ljajl jjAjj C C <■—13) (tl)^3 t_jLjd2k \ ilfLtu <jli 

C = a + btl 


( a) 

0^3] ^LpjVl (b)j 4 15 

m (_paj^x2lj j oA^lj 4jj1a (J^bu 4_}^)l^p. 


1000 Omv = (tl + btl 2 


*0^ (Qmv) J 1 ^' 


71 = 


- a 1 + 4000bqmv -> 4000bqmv 


2b 


(ex, = uW ^ 2[c~ 4_ijliiH 4 J^L*-a Lg_j) dual ^1 c—iLot^. 

(0 2 ,CO,N 2 ,H 2 ) "»j^ ^ (b=.0006), 4.8) 


^ jl 'sq'lV' ^cjlj (jl Ua Jlilj 

diUj ji^ju b,a aAfl^l ^3 4 -!^>jJa cr*^ ^31 l*113 jjc. ^a!jll 

^Jc- C - c_)^jJall £a^.j ej3]) 4-3^3 j A pi 44 4_Loi^)iJl 

C_altjj ^31) dU aI ij.21 £aa*3 j )\-^ Q '' (_ja (._Ajaisj ^13a til!3 

u' ft>j jj^ j %91.67 4 jj32^ jj3j %8.33 t> 

. 0 j 2 k (Omv — 21450) j2ijj CIuaUjaSI ^alaJ jbaijVl <l^l*A 

;<JjiIxa]| c_ ii£j Vjl 

C 24 H 32 O 12 (0N0 2 ) 8 + 56 C 3 Hs (0N0 2 ) 3 -» 192 C0 2 

+ 156 H 2 0 + 88N2 

a3jLu 3I dljlill ^ja Jii b, 00 ^ Cp- ^gi ciliadj 

a= 4.8 ,b= .0006 (N 2 ) J 

a= 6.25 , b =.0037 , (C0 2 )Jj 


AaJHaII SjjJill 
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a = 5.61 , b= .0033 . (H 2 0) Jj 


jj a), a 4 -^ ^ 

a = (6.25 x 192) + (5.61 xl56) + (4.8 x 88) 

= 6235009 

lAW^ I 3 c_ u.in'ij 

b =(0.0037 x +(0.0033 x 156) + (0.006 x 88)= 1.278 

192) 


jAjLLudll ^9 j 


6235009 + 4000 x 1.278 x 2450 


2497 + 


2 x 1.278 


- tl = 


tl = 3121 Centigrade 

(JjLJj (jc. 0^)1 I Lai 

T = T1 +273 + 15 = 3121 + 288 = 3409 K KALVIN 


^Jti 2^LLa9 <J^)talLa dji^ajiLall CjU.j 9 jli ^alxllj 

^jauVI jijjUllj 3137 ei±Laljj^i] ^o 3780 = 

(Jlflj laJ^LiJl ^9 o.’U Aj^a (AaLt£ ^ja^aLM ^llVLiol La 9jc.j 3506 

1000 j'99 aj jl -nViV' 

,^91^21 o9^J 4aL^all CllIL CIiIj-^ViaL ^ykl <JLia tillj&j 

_4_ia!^)*JI dl ijy II 99c- <^9 A Ij j L ^ A -iL^all 

jLiC- (JlaLdl el±Laljj9]| jlajjl ^j-a 4 _a^. 12) L—lLot^. 

lz * ° jW^' <jli %75 

C 3 H 5 (0N0 2 ) 3 + 1.25 Si0 2 -> 3 C0 2 + 2.5 H 2 0 + 

N 2 + 0.25 0 2 + 1.2 5 Si0 2 












a 

a = (6.25 x 5.50 ) + (1.75 x 4.80) + (11.4 x 1.25) = 

57.025 


b^j 

b = (0.0037 x 5.50) + (0.0006 x 1.75) = 0.0214 

c> <£-4 je Z(jj^ CP- 4iuili]| (Omv) ® j' u' fC>J 

388 ul2 die. 

_AdjLu3l ^3 


t\ = 


-57.025 + yj(57.025) 2 + V( 4000 x 0 0214 x 338 ) 


tl 


2x0.0214 


4jj1« 2859 

T = tl + 288 = 2859 + 288 = 3147 (KALVIN). 


SdoddllijjJuJlj CjLa jjlSXJ 


ej3j ^cil^i ^iui Ail (_j-a -1 

ode- tdlld <■ -J^jdailj jl 0^)1 

f-Lall £-a dn»5j (Jjl (Jc-lii -I 


aj^CO + H 2 0 


JajjjjlLa !•>» a ia dlaJj jV 

C0 2 + H 2 + 10 


(^ii^-a k^-t dlaJ (Jc-lilill ^aJJ (_^l) £dj^<a Ja* *s~> d 1 Vi j ;Uilj 

^4CO + 2H 2 0->3C0 2 + CH 4 + 81 


JlJC-V daddaJl Sjjill 
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(daall li& U*-a ^-ali dfljjoj A )L& A-llLal dli CS^" 'OlLaVl (j-aj -L r 1 

LijLaiLa LaolaJl Add LaAlaA x all £-a dl^jKlI (Jc-lij l^jjii^ 

^Ijial £uUll (Jc-lioll (jjfL Ljjj£j 


2 Kclo3 (244) + C 6 Hi 2 0 6 ( 180) 

H 2 


■» 2 Kcl + 6 C0 2 + 6 


(_g jladl ^cjUII (Jc-lioll (jj£L 1;9 U-5j£4 iailaJl Lid (jj£j LaAic-j 

14 KClo3 (1464) + C 6 Hi 2 0 6 (180)->14 Kcl + 6 C0 2 

+ 6 H 2 + 15 0 2 

A_idll La. Vi*°i ^jjdNl a^p^J £-a ^jdij-aVI (Jc-lili t41*l5j 

Lj^jLadl (j-a ^>^1 dal^ldl Lldt-all (jj£j 54 180 ^ K«U 1 <agiiJ 

(jj£j ^joLftlVl ajJl \ ^1 dlj!ii 9 (LLu Ajjoill) jdii LaAiC-j 
(TNT) c> '<M jSi l iLaC- ^dalll La£ L» iI-n.]| jj^SLlj 4 i^l -v a'll Lldt-all 

.^Jldi dl e-ld (jl Jaijldll Ac. Lda Aic- l_da Id l — 

A S^^idll Q^jaill aA A *W ASlj£ll ljLjxj-2 

di |3 a jailal l (j'S A‘i\I (jj£j LaAiC. I g jlc- Jj >, 0 ^ 3 ' ^lill LsLi^ll 

A mI-iC. 1 ^j^ll 4 c.^jjuo Ajt_«a (j^£j (jjjj f-^La-a <^-1^)3 

; ^jUHVI Jfrtflfl -3 

djdlii]| (j-a jj!&j ^^Ic-I (jj£i (_£jLdiVI (Jc-liall Ac-jjuj jjl 

dlLill 2a^)jai]l Igjt-a (_£^a. -j La^p (_glj C—UjAII Aalida ^Aj A i^ladVI 

-Iaj^jLlI adj Li^)l •sq il (_Jc>liHJI (j^jSLi jdll 

a jl I j2ili Jc-USlI jjfL <jl . 1 
l^Jjra. ^ JaV' Jlc. jl ^ (Jc-USll gjljj (jjfp (jl .2 

.Ajjd ^sJaC-VI 

Ajt^a (jjSLl a^pd La^p C 5 I] I^J4* )>«"» (Jc-ldll (j-aj (jjSii (j^ .3 

lala.<ttll L> 1 li nil (•4_ilLill j ^Ltd jLs) 4-S LLu l c» 1 > l >»U 

(j^j£j Jtlioil <C-^)jud]l aAbj jLa^-a Aj^LadVI a^)j3 

, a^)oa£ 


(jjj'i^lj La. 1 Vi all SjjAl 
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j Li£ A A.Vq 1 <jl (jjdaJ (_£3_ll a -laC-V I (J_a*JI ^jujVI (J^Ha-j 

d*l a* 1 a-lj-g-ll d ajLadjl dll jld j ddj La, 1 ic- j -^Via (J_a d_^.lj 

I^jLuij ^a^ ^x-s. •* ^yc. 1 

IjW> W = Qkv X 425 = 0.425 Q kv 

(jli 4 <i<’<d U ^3 a3^JI dlljj die- o^)dlj]l ojl^^Jl 4_ia£ &3Aj 

I3Aj ^-vq‘^ 1 4 AdlfLiAll oe-lidll (_jc- dj£& 1 i j la* j ^^^Jaj^ai j a^II 

4il 31 _ lad Ig ^glill dboillj 4 <\^\l 4jjl_la]l ^jc- ^)ixj >^dtJl 

^4dl lAudll dlLiLaxJl £1 a^ (J3a^ 4-ljLadVI A^Uall <ja ^juo 3 <jl ^IxaII ^ja 
WJi (jC- ^^Jaj ^^lill C5^J jl •^q'lVI dc. (_J£jdiAll e-Loll ^)dd ^ajd 
-Laidall <jl .^jja^II ^ja (__jdidl IajI^ ^^A o^aJl 4jjliail (jli I^Jj A iKH 
^glc. L_fl3jjj 131 a^AdaH dll^adLail dll^jjAA ^aI ^ya ^jIj^iaa -jj*^llj 

.JpUdVI ajd Adliill djdi^VI ojd ^jV I 

jULSVI dljte laxJa 

^ 3Ld3l dil jlAll 4 aI*JI 4J^Ixa1I 

P V = RT 

t > (T) i jUdl aa a jc jja_i^ \ | ■ '* ~ /jc. __u*_;. ! P) dlla 

.Oul5 (R) i^LiJl o^jl^)^. 4_^.^p 

^'d JaidaSl "dlj J) <■ -lluU ^ ^ \l jA I^-Ia t_JjJ*Jl (_paxJ (j^jldll I^J 

t> ^3^3^' C—ll^ySl dldjl I Ag a 4JV 3^j3a 1C- 13a j ^)d^a]l <^31 (Jj>^-> l 

^jaLuII dc. 3aVI W uj^ ® I ^ *>>» j 

V (^l_^l >.^>VI j a^C^V' ^j£^)Iill ^ I g >nq'l o^Lall dlllj£ 

Id^. 4jtd^A]l Jaxjdal! (Ja*\"i ^^Jc- _)dld d-Uiul ^I^a]| ^jl c“ll*\ d!13 ^1 

4_mjt^Ii]l I ^aA jlo -a 3a^jida]l ^ ladd Lode- aJadlj ^gJdl3l Lgj^l^jli ^jV 

V <1^1j1a dll^dlj dlldj^aJl q±i j' 0^3^ ^)dVl (—LutJlj 

I g ^ j ^,0 4_ii^)3 dlldi^aJl (j^_5^4 1^® dc- ^jdl^IisVI I3a (_j^aj 
ialiddl dll AjliL) ^Iajj V dll jliJl ^jl ddiil t_ljLdi dl!3 <_J^.I ^ja du^)^.lj 
4J ^dad j ^311 Jaidall ^jdd ^)dd 4_iialjtdajVI (^Hj ^_jl j 4 JjIa1a 

I3a (jjjdilj (JJJtA d^. (J^AJ (JjAldl! jldll ^jl ^)4dj I3 Aj jldll 


(jjj'i^lj d>ddil Sjjill 
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(j>i3M lax >>i £a 43^^ Alllctgclt P-bajLal (_>a^) 3 AaJl 

(jLuaIIj (j^Jj^lIj gVuA'j j O^JJ^' (JlLa ^Ijlill 

43^lc- (jjjj CllLlalxk-a ^3 «^;^j 

jjjjt’i £a (PV) ^3 -IaxjJall 

4alia. a!I ejl^aJI d)ba.^)3 -IaxjJall 



J L 


j L 


a jfl-i x a ■« .Ia^lxa. )4 a> ii ill dul^j 

c_a^Liklj L allkj iJ^'J.J 1 ' 1 •£ M 4_jjljlLa 
L_i^)jJa]l <_}j^aLa. (jlj a^jl^aJl <La.^)3 

■» ' pv 
3l^j Lai£ (jjx-a -la. ^lia 


J I L 


^ diljlxll (jjx-a 3a, cA^ 1 ^~ > * 1 >>L 

La£ 4jt_g_i V La (^j ag&LaiA 4_jjl^jliA -bjba <^1] 3bjj ^aJ 

(4 ^3^) l£-) (JjjLudll ^J^judll ^3 ^jkialj 
bj Q jA> <1ia a iq‘u>iA bk <LbLxA ^A -lajbVl o3A 3al aJ^Ix-a (jl 3ajj 
<J31 x-a]I o3A j -IakJl 4_jl.lJ <-_UJ^)J jl (_£^)Xj^all 4_}Lg_i]l 4 bq'i ^A 

PV = ap + b 
a = (d4)/(dx) 

^)L^a = I 3 (jli IAldl ^j-a aa^Luaxll bk \l ^0 |jjj 

: l$\ 

pv=pa 

:ls' 


a=v 


Aic- HjIj ^^'1 jli ^jVuhaH (Jaa IgiV 4liAj ((x) ; <jl Cilia j 

^Lblx-all 4_iLi£ ^j^aJj JaxjJall^jJxj 

p (v- a) = b 


dull 33 C- 4 _ 1 a L-^ajkLa Aaallj JaxjJa]) i_l^jJa Jj-^ala (j) ^ixj LlAj 

.^jal LLu Idle- (JjLai 
La-lie. 4 ili 


(jjj'i^lj LadlaJI Sjjlll 
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( y- a = o ) 
(oo = p) 

(v = a) 




u^a-i lAAic. 


: u' ls> 


(a) J c 3 ^' 11a ^_ s -ojujJ La Ale, j 

CjLj£ ^Lalilia a^Lall 4_lll ^gVn (_£LH ^a^Jl <_£S aCLal] ^A 

JaijJal! jLaoVI L^ji a^A ^ a^A Cl 1 Vi CllLlj^aJl 

<S <_£jLaJ! a.Lc.^11 dlUj^^. ^I.llaj^al (jc. ^uLll! ^^.^)LiJ! 

lillH \ g n j Aid yi^ll L_jLLaull ^>>|V| \ *>» ii CLiLlsj^^JI a^A 

^^3 JjVl Lai 4_i]liLal) Clll^LiJl <LLt-a ^ 1c- (jjL.Axj (jjj£li jJuls ^JLaJl 
(JjCxHII j ^xa^aJl £j^a £-0 1 j. x jAc- A >x jjIIL all dlLLLaJilL ^Ijuj 

_jLiJl ai 4_La IjL-a^iLa 4_j^LiJl A lifLil <lidj (_£LH a^aIIj ^Luj 

■ a 

|^A a-ljAaJl <LL*_a]I (jj£li 

(p+- t)( v_ 4 = r t 

V 

^j-aj {^C. i_jLLaL]| ^sjujI 4_ilc. J^Lo ^c. ClijLi ]<L Cll 

" F _5L — 

v ~« r\ fi 2LLU-*l! 

dj| jliJI (jjjLal ‘LilLill Clausius l}* ca j 

P _ RT £ 

V-a T(V-S^ 

ajji^i C^jIjj , JLl ,P, a ^Lu^ 
dlLajLal Al a-La. La (Jjal jj AijLaJl ALlx-all a^A <jl ScUTciU JjLuo /Li 

ajI^aJl CjLajJ) ^ ^\x n ALLt-all (j-*ajiLa]l jl^Lall L^° 

ALLlaI! ^J L «aJ j l-A^. a^iij^a ffl ^ L ^~''\J) 4jl9!j^a1I 

:^\s jjI^'as'U 

P(V-a) = RT 


a La 


(jjj'i^lj LaAlaJI Sjjill 
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CllLoiLoi ^jL-iaj Q£ ^aJ5 l—lLuoa. 

^jj^LlIa JJC. P1,P2 

PI (Vl-oc )= P2(V2- a) 

^AaJl j! Cji^aJlLall ^al*3 A iLaxll (.** ll qn3Vi\i (Ja.! £ya l*133 £ya ^r'iVuti' j 
4-^.^p (_j-o L_a]l (j-a ^3^ ( -ll4.j3*Jl ^XAaJ 

(_g^xJ j V ^jbaJjjVl 3-»» * .a (j) LalLla lalll 3a* j> jail j 

.2^ /^4000 

-i*Jj Aa^aJl dl^JJ Jllc> l^-La -3a*jJa3) 4i^)*-a (j^aJ 4-3Ax-al 4_ijaijjljj 
o^jjoiLia P AjIj laJ <jaHa<a3l ajl^)aJ! 4-^p X 

3~>* >^i (_^UjlLaJ ojg ~s <a A m<a ^ j-^qi<al' (j>a A qVi-s^ j 1 Vi ) 

aAaJl yj ^jaaliaii <^£.^21 ^~* yj * 3a* j. .all (jl L^lliiLujI j 4_ijajl_La 

cJj^j 4j-il*J 4ij^)*-all ^XiLall lg iuj 4 J^I*JLj (jjsl^all 

: Jjij ^\xji 


P = K- 


1 - ah 


<ic. l^*-a ^aJlLall Ajjoilll^ /V) = <^£-^111 (j^jll A 1 

4J^I*_a3I a ^ ia Cijjj ^jiilllj <jc. l^j*_a *lc.jSI ja f\jc, jl£31 j 

j^jLoi a3^1*-a3 ^^*j K 


P = 


J?T 


(V-a) 

;ciijl£ La3j 



ill — - 

V 

\cP 

a=i/v 

:uV 

W = 1 
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JjIj ^Plx-a ^3 (jAaJ^xlilljj 


P=K- 


V-a 


^jjj ^PLx-a ^3 laxjJallj cJjlj *kPl*-a ^3 laxjAali oIjLoiaJj 


Kl/(V-a) = PT /(V-a) 


P = K = RT 


;jli j^jLuj 4ii2le. i - ijoi^j p ^j-a^llj <1 ^a^jlj 


F = RT/(V-a) = F /(V-a) 

: o' lP 3 j* 

P=F uj£ V- a = 1 

c^Aj 20 ^ C> W! 4 l >^' C5^' fijSSI (F) c*^j 

a 

4_1j£ oA^j Aiilaj laxxjail (JlLaj 3U.a cJ^l fi^lA-a d^ald 

Ig-ll ^j2! (_j-a oAa.j (_g^ j~sqVi LaAlc. CS^ 

CluliS aaa dlau Ale. ^aAual! ^x£ \ AillaJ Jaxdall 

bj3 dboul jailall (jjsl^all -v SI 4_u) Ifll jA xa ^jlil \ Auxjuj ^)L±da 

•A a <’<w U ^3j liull ja^IIJ Igic. jilxlll (j^aJ Vj ^_gfLill^La]l ^lx aIIj 


F = RT = P v / (273) Vok X T (1) 


P v = 1.033 : u' ^ 

F = 0.003785 Vok : 

T 


(jjj'i^li JlJeV ddLAl SjjAlt 
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p v — p L- 2 jJall jbul dua. <9l_la 9bul Ldbtji (jli ^Ic-j 

Vo = L3 ^ ^LaJl JsUj)J 

L)' (1) f&J ls* 

F =[( FL - 2 X L 3 ) / (273)] XT 
X*^ = L.F = 

aAaJj jail) Lade- -Laidall IkAaL ‘Laoall F *Laj9 (JjAlajj 

<jl dila. (j-a aaa s^aj ^9 j-sgidl &aa ft-la.j ^9 ^aj&all 

_^9l^a]l AaaJl daj9 - ^aa. = 

|4_jjV 1 ajjj^ll (3^^ dLbt-a 4_jLi£ (j^aJj 


^aaJ) j^ya c_all ^j-a \c-(_£jLd OL (J ‘'LL ^ lLax 11 dliiilalillj 

9jjujVI 9j^)LJI ^_g9 ^jLdj ^aL <_£jlc. (J^jaL |jj ^jadLail (jjSL L® de 
A -a jail A gL^a Lid <^111 dl^ailLallj 

a= 0.001 Vok + a v (3) 


A iL^all Lldll o9& 


a 


;P^4Ai 

dla-nldll ^ A jSjjLLaijjgjill dl jaadl ^aAl L>° ‘doajdl 
dl jliJl L^)la L-JjuiIV<*< lg_ji ^daj 99 j AijfiLx 11 j 4_ioI_dall 

dlxJl (TaLtll L^)la (._utiljd (j-aj (2) 49^1x11 (j-a daLuLl 

C- Util m <LdLl oJlLLl <ad <jl !^\ dlliiia-VI *dlaO ^ jjjj (_£“^ 

i ^adLal] 4_ie^2l ajdl L^)la 

; AjjaaJj 

(j-a c_a]i (j-a $.^a. ^aLill (_$jliJl Jj Vill dL dl^)aAL<Jl <^9 Lgbl jAj 

( _ s e.^j]| ^LaaJl 


(jjj'i^lj JlJeV LadlaJI ftjjill 


40 





























a = 0.001 x Vok 


AiljJaj (._ ^ a^Lall \\ x \\ jA a 3^JI IjlA Q\ d±±3.j 

cilli ^*jjj 4 fL^a Ljlfij ^9 4_il) A2x.all Ljlajll -s. 

( XA3Jj CllUj^^Jl 99 xj IgJ^Jaj C-lL^a (_J£J ^ ^ Ai^)x-aJ 

ojlA 

^jjjuAjjJI ^ u»*st IcJl^a 

;aJjiIxa]I c_u£j Vji 


16 C 6 H 2 (N0 2 ) 3 OK-» 21 C0 2 + 52CO + 6 CH 4 +22 

N 2 +4 H 2 +6 K 2 C0 3 +4KCN+7C 

A Ljla2l (j-a (Jf2 (JjA 3. (j-° >^J 

L>tf 0.0054 , K 2 C0 3 c> »j 31 0.060 , KCN c> »jtf . 0427 

Cc> 


AJOjoiIj^JuI QA 16 ujj 2> >2 flJ 

16 Pm = 16X267 = 4272 

(_j-o 123 + 16 c+° AaUaLftli a3aj 

. mj2 U>'^l 

Vom = (21 + 52+6+22+4)X22.4 = 2352 I 

^j-n.Q 3 a\I a3^ \ £ya 4 aul '>11 ^33. L_Lud3jj 


Vok = 


Vom x 1Q0Q 
16Pm 


?35Z X 1000 
427? 


= 550 


a j 

a =[(6X0.06+4X0.427+7X0.0054)X1000] / 

16Pm 

'j2 =(0.568X1000)/4272=0.133 

(3) (_j-o (X *Laj9 L . u 
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a = 0.001 X 550 + 0.133 = 0.683 Ijd 


La AiC. diljl m-vll ^ C_lljLua. <aj^)U! c>3A AlSJ 

<W<^4000 - 1500 f^aC-Vl Baidal) 

(J-axlonjoj 4ildll ^^A A W Ju Aitdj luu^au (X 5 p ^j 3 AjAau L>° j 

_ 1 a ‘A 

;LliijLaAjVI ^gi laadaU 

(JjIj (Jjjj ^ I»A A Iajual] 4jAaJ! AildJl 

FA 


P = - 

1 - a A 

LaAic- 4jL*at_a.j 4 d . : M1 4ild laida]) (jl A djJj 

lAAje-j 4u1_g_j V La Ja*xjali JjjjJjoj ^Ax .u 

1 - aA = 0 
1 = a DA 

:J 

A = 1 / a 

A = W/Y 


aAajll <_£jLuU Via Lill Vd dud \'a \j 

(w =1) 

: uj^ 

(V =a) 

LaAic- ^)d]l ^3 LiAlALa xa ^jl!■»» A >» ^ '<» j l3Aj 

L)-aj ^ ^ 11 4 jljuj (_£j Loii 4 uxjuj f-lc-j 'j j * a ^aiAa]l 

(JjalLuU duaij S^id 4 d All 4ild dud Ll j Aa 4J JaiuJa]l (jl ^»jlx-a]! 
4ua^)LaJ! o^LSyi dud l<ag <a <_£jAj V jaq'idl (Jja"ill IgJtA 

A a nr. ^ ladLail j ^Lual! o^3^ 

(A) 4iLdll is ^\ ^aill Ji 

Lalj 4 i no*i <Uaa ^3 ^aiAa]) (_£jAj LaAic- l jLaC- lgulc. J^j^aaJl L)^°4 

§ 4 al'XU dj3 jb 3b jj JaxjJa]! jli ( \Y ) £-a bj)^)Ia (. - A jail U4 {q,) dud 


(jjj'i^lj JlJlC^V LaUlaJI Sjjill 
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LdiAa. l_i!I j3 LijlajajVI dilW^ll £jJ aj ^gi L_njudil jA IllAj jailall 
jl L<l^ jdl lax jb .a 11 4allc. Ul dlilJj AlJldll Ja auJal! 4_lajjjl jJ 

_^)ladNI La-a ILAj a^-L-aLa jl 4 Q j^ dllla.dll dul£ 


LaK Ljj» >^i (_£^lxll JjVlll (jl <_ 5 ^J AdVl Ajajjall L3^)x-a j}-a dVj 
LfiLi^ll .iLpjb ^jaJlLall A j. j> jA a aa j)l ^ j» j ILAj (^C-^jll j)j^ll -il^jl 

/ ^1.54 <_£3lc. j~^ V1 ^j^aJa-all TNT (jl daJ l-^Aj 

3jdc. ^ddi Lg-jli 3^/^1.69 uj^ C5 ^ ^ mi 0^1 ( 3^1 

La lijj a jl 4iija_)aLa X L,a 1 S«iLall ^ya Lalj^j 4_lajjjlj ji lad x <a ^gll 

J 1AAaOjoua 4jjlaiuVI 4_^.^all j \ddl ^_gja. dllL j}-a ^)j£l LfiLi^ll dolj 


(Jj^k'ill 4_*^a (j jSL (_£ill ^^)aJl Qja (_j^aia.l 4_±aJl ^uaj 

(_la.l3 A 'jUa’^l 4_LaLtll LlLall oLa ^3 (j^aj Vj IdLa^a (_£jL*JI 

_ o uaia j Jbddl ( ^glj dlfLaoll J^adij 4 jnIu h 4_iLaxll ^ 1 k aJ 4_iaJl 


(_£jd (j^-aJ (jLall j^o ^uljll jj-lL)jjSill j)l dllL ^glc- lAlLa l_J^}dajlj 
4 iaju ^£ jj £. ^»Na ^gll 4jj^aj die. dllL (jc. ^j 4_^1 4_i*_nlall 4Jilla. 

^ s-u^l u' ^AjVI l$ jSVl jAN' j)-a la-lla. jl (jj!u jl»V 1 £-a 

4 j^a..all dll^aidall Jj^aj (jx AjV Ljajl liA ^Ll^ll § 3 Lj 3^I ^A c^lli 

_ lA j 1 q‘i ^j-ajJaj aj3^J ^_gll 


■Nayils 4-iiaxll h^l\ Aimill 

<C.^jjual 4 juIj ^d)|^a>ilLall (jLaxljujI ^j-a ^_pa^)ill dul£ Lai 

C-^La-a ^4^)3 dll 3 d A la. juj cJj L ll j l^La L-lllaj La ^)4d (jli (_5j-ill 

Ailjillj ^g-ajojJ La ILAj 4_LalaC.| ^j^ll Ac.^)juj 4jt-a LS^-J^ L)^)J~5 

(_glc. (Jjj^aaJl I g -s jLL j C_J )\ >41 (j>i3M ^_gA o3Aj _4 W dll 4_ilaxll 4_i3aJl 

_^adLall ^j3ll Ac^^yui 


dl/^a Ac.^yui 

LaLi£ 

^a-SlLall 

70000 

1.69 

TNT 

6850 

1.62 

JJ^ 

7210 

1.63 

Jaijssli 

8600 

1.71 

LLjlill 

7650 

1.75 

tili^)^2l jdaa 


(jjj'i^lj JlJ^V La, 1 Vi oil SjjJlll 
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^LidlaC-l ^ (Jars j ^l^flllj (^^-.J^l (j^jll I^JS 

.dlljJjUl! (_jjoi^.l CS^ aI*JV| 

:^jM^i jjjjg 

^jC. dll j^ilL<Jl lg_l3 ^jlLaj ^ dlli 4_i^jai]| Ailj£ Lo-lic- 

;uj^ JjIj (Jj^j Aj-ilst-o L-Laia. lilijl <_£jJl]l 


FA FW 
\-a A~ V - cxW 


V -a W = 0 
V =aW 


;dul£ L «lj 


W=V5 


:J 


s = 


j_ 

a 


3jAjoi Ja^.^U Id. AjlSj^a]! 4_j^)HI (jl_}jVI <sd ^1 <Jjj^aj]l 

4_La Jftl jl ,w\l 4jjLud-a (j^du ^3 j'sqVi ^^lll dl^aALail Qsi* } 


^jjjttil-Njjlnjlj ^jjjj^VI djljlijj dl mUH JIq 


-ri 4 1*1 K 

oJj* f 


An 



3.18 

4.16 

diuiiil 

1.4 

1.71 

«* 4 ** ♦ 

1.4 

1.6 

ojj—4jj14 
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dVLuLol C5 Ic- 4 lajaili dliLi£j Ljc. j2l jljjVl o^-J J^ii 31 

^aJJ La-a Jal LudLLaJl ^laliLa ^jA La ^glc. LjjL 

(JfL 3jdoiJl 13 a K >«\ q-n. j| (_£^)dl 4 la. dliLid 4_ilc. (J^j^adl 

^}jd iSj^ Ljda 4_La (_JxLLj V 131 ^»Li ^)4C. ^)dlLaJl i/KV (jl 4_laLaiJ 
jdldl (_£jd 4 W Ltll 4ay>-N.\l LaLi£Jl 4jt-a ^W) ^ L1 *^ (j-a 

.jalc-l dlj (JjjLoJI j)-a (Jsi 

dlj^^l <ic,lW*ui,i 

dll jliJl L>a d ^^Ic- tfi jdjjJl C5 ic. daj25 ^gdaxaijll jLdiVI 

|Lc.^)judJl jli Idl jlLaj VjVi,a 3-iat d Jl jl£ LaJj 

V = F (P) 

^^dl JaijJaJl ^a ^j^)l_2J (_paxa^]l JLlJjoiVI l^-l3 (_j4Jl Lc-^jjudJl ^^g-ajoilij 

La 4 Id I ^a <C-^)jud]l l* 1]3J 4_ic-^j]| Lc.^)jud]l ^juAj 

V = K. p 

Ullft j -Ajd -flll 4 Id Ill ^3 JaijJaJl (P) J 4_iC-^jJl Lc-^judll ^A ^ JL) <■—Ua. 

^^dll ^ Ym) ^-, ^^jll (_Jl*'i/iiLU ^g,L»ijj^]| Lo^dl ^)44*4 (J<a»**un i La 
^ la* jj^II Jajtdal! LdaJ-aj VLtLail ^dlLall Lg^a (jxjjd ^glill Lc-^jjudll (jc- 
jiiiall j)^<a£ 4^aC. Ldjuo jl 4_j^a£ ^3 (JjjllaJ duLi Li» da ^3 ^1 ^ Pm) 

_4_LiC. Ldjuo jl 

: ^ 

Vm = K.Pm 

(_£.}LtJl I J)\ ^ a <V ^ Li I Jj^il Lc.^)JUd]l 4 _ iLolS. 1 (JliLa 


'<-• uai 


Pm 50.0000099= K 

= 200000 <d£ 

Vm = 0.0000099 x200000 

= 1.98 


(jjj'iVl La, 1 Vi oil Sjjill 
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0.198 = 

. 200 jl 

QjSLj (_£jAa]1 JIjljjoiV^ ^lC.^uli ^g.i^aJL xjjoiVI Ac.^)juj 4_jj1iLa Aic. 

(jjj Cj'^^aLqI] 4_jjAa]I CllVla.'u'IiVI <C-^)juj 

* j* 10000 c> J^' ^ u' ls' ^/f 8000 <J\ 3000 

l aIu Ja **■ iai] AjuIj A ik^axa^ll CliVl jLLAiVI Ac-^juo (jl ^jA 

1-l^J £jIj j& (Jj tilli qC* (JilLud-a (_£j!.2l (JlxlLuoVI 



till jlxll Al: lU-a 1) g-A (§) 


= KJPV 


(_Jj JaJjJalL) ^ .4 (_£jLuiJ V ^Aj Ij ^jA j 

<-oj3 La I A la. jujll Jaj^jjoi L-jjma. 'LaIc- L ^aj _j» *.a) l^^C. (_£jLoij 

.}Lp^)l gjJJ ^^3 (<jjUJl (JjIaII (JlxiLiVI 4 Jj^a^ 

(jjALajl ^_g5 gjj^A (jV 'L^Loj a_ )LjJuI_j Aa^aJl g^olajj JaijJal! 

(3^.i g)A 4 _jj^a]I ^1 xai JaxjJall .iLp^jV ( dp ^ A-lixS ^Ijo^IjlIa 

:^jL^ ( v) 

S = l£._ v * 


iA’ 

v 




P = 


FA 
1 - ex A 


A- - 
V 




]l *Wjl 


:o^ 


■^IliS 


jli c41a! 


p = 


v - a 


u^ (E)g^ 
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dp _ -F 
dv (v-ay 


A V - a 
1 „ F 

_ A X (1- of A) 1 
A 1 

FA _ F.S 

(v - of) - (1 - a Sy 





V = 



' S.F 

(1 - aS y 


ja^ila (_5 j^ A^-^yui 4_jV o^)±& aJulfl LgJ lAJ A-xa^^-se-H li&j 

AA^yt^aj 11 la* j>. iall AasI^aII q 4A^)*_a ^ya AjV 

4 L >»0-v </\ Loj 3 ^Jaxj (_jAj ^j!a1! (JLxjjuiVI iK'l 4_lLaxll *Laj2Lall 

.2 <^i lillii Ia=» 


W = Qkv X 425 




'jJa 0.425 x Qk 


W = 0.425 X 977 =515 

4 <l- laxjJall Lai (Jj^OajV^ (_j^ajL^aa. ^ya A w^.1 -v 7j j-a^tl I^Aj 

4 iC.1 y.^.11 CllVl-a*JjyJjVI J$i 2jliila.VI L5 lc- jaJlftll 0jA5 l^alc. L_flSjJJ 

la* *^i dili ( 2 -**-^^ 

J UJ J JJ P*^ t>° 4 ^Jc. fJ % UJ^J 
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d)lj^a£ dlljl Cjljaila (J^aa'nn"^ (_pal^)C-Sn <_^9 Lai .Laj^j 

. 0.11*J (j^Lal t _ s -5] C_fljli£]l LjUajuo (J«aVl 0^)±& 
^UlajVI ^ Vi .all AijiloiJ <j-a^ ( De) jLaAjVI (j-aj Lai 

a, jgk.a AiLuLAll ^jLulj IajLuj 4 ^ 1 <all \^ ^c-^jjuJIj (_£^aj LaAic. 

4 aliA. CjjjaJlttll o^)49 AjjlLa Cy* ^llaj^al .13 j Ac.^jjuj]I is^ 

lA^)£^a ^<a <_£j.lil l-lJJj />>^1 lg-j^)j Ajl9^)La] (Dc) 4- 1 ! LS^" 

|(jl£ LgJj.1 Ac.^joJ _Jj Aot3^)La]l cilij ^}Ia3 (. Ax<aal _J ^a^jlj 

r 


De 


^LjamII 


v 

( ^C.^j]| (j j^llj lilli (JJJ JaJ^jJ £^.^>3 r 4-1^ jo^Jj 



ujj^j 

S V 


V 


k n , 3 s 

(i) 



y* n r 3 

:u^ 


„ 66 3 22 3 22 3 _ 

2.4 =—= —x— = —x — = -n 
28 4 7 4 7 4 


.\ 2-4 r 3 6 =1 


nr= 


'^25 1.61 \f8 


(1) 0* 


AajLuJl AS^/laJl Y (jc- 


De = ■ 


Pxl.6lV5 

Acl JaliaiVl (J^l 'Laic- OJJ^.I (^Laxiuoj l—ll^pjVLall (j! «>gjj (jl AjVj 
AC- 1 JaluiVl ^ajg qxi «l) (jjxi^ll L)XJ lg-lLa*Jjuol (jx» ^)j£l O^J^Jl 

^CllVn-sV' cs^" "O-^l) ^ajg qx> o^pJl 

Aj^LJ) j e-^laJ 4_jl ^)JC. A±a. (j^a£ <1 ^)j3li jli I^Aj 

AcliaJjujV^ p. j^i-aj o-l-ys. 'LcLLaJjujI j ^j j^a£, dlli lg ‘^1 AAi^jJaj AjjiaJ Ljajl 

(jjj'i^ll JlJcV LalllaJI Ojjill 
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l*3i i_$\ AX.1 WunVI Ajuaij jA KnV'uuj j-ull ^ 

. (dO aA^j Ajjliai! (_£jLdl 



V" 


dl/l jlLd jJa 


v_j_jA?^ £-a I^^A 3 ^Xoil3d Ax-LlalljujVI (jl L_a^)*j 11 a d°J 

d^l AldJl AjL-ald d ^)±& A_iaAI A u^\A.\l o^Jj 

CllLLals ^Ic- ^lllaJ Ac-llaJjujI dill Lglsll^ 

Qs-k j>^ i^)ll d^jl j\ did 


k = 1.61V xWlf5 


C5^ 


l"\\A \\.\W 


( daj^a] Axjoiilljj jjjil!]! ^3 j_paJj3Li]lj L^jLoi^. ^JJ 


s._m». 


1.61 x 6600 x 212.5V15 = 2579000 


dl/ ^jlLoJ^Ja 


:j ^i t j* ijM 

:<&\ AJida-ll (JjjljJaJ 


R= 10 * xFS V 


(d? - * ^') LS^ d^" lA ^ d^ LS^ Jj‘^^ 

l^jLuil Ldaji dudipll A jjudllJ Idd j AlMlI Aj^ldJl 


10 * x9000 x 1.5x 6600 = 89 

n/ A A . ^ ^ 

%89 j^diil c^ - ^ XI >.S1 0^)d (jl (Jy\ 


(jjj'l^lj JlJxV dddil Sjjill 
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4ila Jj's d (J-oj 400 Lade. ^^9 

r>< a5 0^}Ia9 (J-s'l^all ^ya ^}j£Aa]| (_}-a^)]l L>° %89 ^ 31V1 diJ ^)^aJ 

_ jl q'iVI (_Jj3 ^juj 4da J ^2 ^illj 


dllj2>il2l ^Lo^l ^1411 L_ll2l 2)1 JjVl 4-)l2l 


^isii laa\ 


<ilj-^-.-t! j.Uii 


j 4 jjoUJ^) ^aLudSl 4 jU^)I ^1 dll J7>q‘l.all auul&lSj 

(d jI ^ >21) aj-^ 141 dil^^-iiLall -1 

4 -ft id all dll^ajllAil -2 
,<*iljlil dll^aJlLttll -3 
o^l^^Jl 'LJLc- dll J2>ili>2l -4 


(jjj'i^lj JlJf'V 4_adlaJI Sjjill 
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dlLuSflll JjVI ** 1<a ^ 


a^Lal] 4_nj^^Jl 4_mll (jjJ 4-bl^ll LsVjtJl ^3 d^21 oAjAc. dlVjb*-a Axj 
^I i]| oAl^jll Cll' j-^qi/al' ^A (_£A|^2I jl dbja^^all (jl ^jJalil l g x-ro' ^k j 
<■ L^aJJ (jl lg jlc-j 4_ii3lj 4_jjl -nViVI <L^all jjJJ 4_a*jJalj LsVjt-J ^‘idn 

:u^' u^ 3 

aJlLa ji dgJ (jjid Lode- <J jXa Jjddj I g 1*aAjAb 4 > x A i »'■%. j ( dLdj jjl - j 

■ A l^l^'dl ji 4 ^ 'ii^< oVn LaAic. ji qAaLq 
^^I c- ^_^A ^ji\\ (_£ji>.VI dllj^il-21 ^gJl jl^ijVI (Ja 2 4jaJL-a (jj£i (jl -2 

j g. » ■« (_jjjLoj 

j))~i ill 4 g ~s j (j^a Aialijj 1 Q i» >.o LijLloj^ I^I^VuhI JjVI -Ia^jjuJl ^ lUaJJ^g 
a^)l^)^-i] 4j^aLa a^Lall (jj£j (jl (_^l 4 n\m Au a^)l^a> 4_j^)l^aJl 4 _iiLiaj£]I 
(jj£j (jl oj2nLai I ojl^pJl ^-lae-S 'ijl^iJl o^jdlj a^Lall dijl£ Ia| Lai 
dllA (_jAj a^)l^)^2 4j^aLa (Jjd^ll dllLais (jl Aab lA^Aj Ia^. 4 x >.a-v u 
ajl^i. (_£A (_^d-a^)lI AjjV 4_jjaiillj (AHa^j a^)^. 63“ LSj^-^ l)^ dij ejl^)^. 

\ij* 106- J^saSl 

C_nju3lj aj^inu ^jjc. 4_nj^^. 4_iij (_£AI^2I ^aj.a's ^ 4 L^-ill aAA (jj3l^)J La£ 
Ja^. 4 \jl L»">^ 4 'L»-n. dilLj^ $.(_^aI^2I oaa dillij^ (jl ^a lIIa <^3 
^sldal (_Jai (2<a3i£ L$j 3 (3-a*j 4 Jj3j (jAbt-a ( ^lc. lA jljli^.1 lAA ^1 U_flLjaJ 
^J>>o (j-a ^jJallJ La£ o^j±& 4 Vi^ (_£A ^ UwL A^-aC. ^3 ^^jda^-a (_£Alc. ^)4C- 

;L3Ll1I ^aI jA\ 

0— N=C—Hg — C = N— 0 

(jd^ll dllLais 

H2N —C— NH— NH—N— N —C— NH—NH—NO 

II I' 

NH NH 

(Jj3j (jA*-a J (j-a LllLk (jl£ (jlj j^jail^jjlill a-(_^^^J 4jjaiillj ^)-aVl LllA^j 

4Jj^la 4jjudLua (jc- o^)Lc. 4_}| V] ^-3 


(jmflll La, 1 Vi oil Sjjill 


51 

























\ 

l£j^ V c^aII 

N 

/ 

na la ( 3 ^^! 



N 02 ^ 

\. 

> 

%-N 02 ^** pb 

N 02 

^ / 


■J? 




4_ilc. qj£j <_£a1I jj jlill i _ s -l] AJXJ ^kl l-Ijjuoj 
(*Skl!) (jV £_£A1 _j dA n J. tij j jj j j jlij ^liLft3 

c^BAj Ax-a x ■' L^j 3 oAjAjda (jjjjij (_)iLa£ ^)JjlLa 4-}S 4_nj^ii]l 

^jUj (jAx-aJlj JaljJjVI £)\y joi£Vl ^j-o (_J£ ^)Wu>i'i 



;4ia^L 

jalfuli 4_ijljj 4_ijAx-ail ^!>LaVl c _ s ic. (^ilalj Iaa 

j$i ( fcSLialai VI jjjjj^ jj & jjj^'jj^ 

4_3AL^J 4 gjAx4_^.^Lal ^aVl iAIIa^j £_£ALjj CK^J (^ ax . ^al3 aALa^ ^)^i!La 

ajjA jj^all djllijaijj jjjjjllj jal£dll 


(jjj'i^lj JlAC^ 4_aAalaJI SjjAll 
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; Jjj&jJi (jJxa]) 4oa&! 

^a^C- ^aALalJ (Jjilil! (j.lx-a]! (jl ci^ c> ^3 

(_}£ij Ljaji 4_jli ^ J.ti n^)]' ^)j3l 3^ 1-iA cjsj 4_jl^j 

^Aj^a A^.j-0 ji Uj^)la (■_ n^n ij}\ <_£^kVl dip's Vi2) jl S 3 'l V' 

jl s q ~i V' $.Aj (_j-a ^^glcJ ^-^■J- 1 (_gJj LgJ <i32l 

(_jC- *La^.l2) <31121 (j3x21 l^A (j^alLaJ (jl_J l^UIj e^Lal] 

|4_jjV^ aJ^LxaII L-Uiia. ^_g21 pJJpl L " ^ AjUiiillj l)liLa3 

Hg C 2 N 2 0 2 -> 2 CO + N 2 + Hg + 115 

j\ -sq'iV' ^cjI^ cs^ £p3^ 115 4 Vil ill op^pll a3A jli 

^jUil A-llpaJl A llflll (j-a (0.70423) 1 a^)A 3 4_ijudj 34pl (jl£ 12 j 

. Sj* 80 = 115 X (0.70423) ^ 

A jiha^. C_fljl3 J! 1 g a <a Jj^jj o^)±& <31121 2* > J 

4 aj,\ l^« 2l ^j^La'Vl ftLlj A *>-v i ha ajivu'i ^3 $.a 3I 3^>2l ^)^ili2l a Ax«aJ 

^1 4213! Clll^)^ill2l i-Jp-aA ^3 CllA^.j 3j ^jlakjjVl 3^ LS^- 

dip! 4 -v 3 21 ^3 1 g'Voi'*' Apldl (_^d*ap! 4-sqjj^a d 

^JUJ I 4jJJI dl!^)^ili2l ^g.JaC-1 La-a <3paS L AjJaj ^jjjlpa ^3 332! (j3x21 

.dUjUJI 

; L >djjaa^ J2jg« 

o3A <_£A2 j ^jj (^jAj (jAaJ^dip *pa2l2l 3^21 "pill A jlaC. ^^g-adj 

;32^2! 

.(u^^ ‘4^ LSj'j^ -1 

_ (t^lCWl 4<^aAj^a) ^gfLljlfL^a .2 

.(VWj^ P^j^^dbj^ .3 

.(<3j 3 ojl^p. dljAa. £-a (Jc-lij) ^jLiaj^ /\. 

aj'sq'i^ o^La jLaijl ^cjIj ^j^xILj _5 

? A Aj^alall^g A l ^11 3l^all 3^)^^ 3^ 


(jjj'i^lj JlJ^V 4-a-&Lall ajj^Jl 
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4loflll J dna. ml j)x >^inj o^l^pJL ^jjLj ^jVI (jli ^jJaij 
4 q* >^i ^Ldj Lajlj ajl^pJL jjUj 4_jjLl! Lalj lAi. o j i* *^i IgJ 
o^jl^pJL \ g jlc. La^jI Ia)^ Ia^. a^id lg-1 <ia£ll cAUa^j 4jj3 

4_djj (_gJjVl (jc. 4_djlLl Clll^LiJl jli 1 Ag jgj (_3^>S lilL&j ^j*j^alil 
(Jfljjjj 4jdij dll jLiJl ^jLl) ^3 l aIij (Jc.lila]l ^JajgJl jc. )Ajxj (JjgIj 
(_£AJjj La-o Li i n\l L* l >»ll ALAjlj (_£AJjj cAIIajj (JdlH 

** *• •* i 

.4_}^j3 4^oAj-*aJ 


jV liL jinll ^^ j tiLlijdll Aiad ^^)dj ^j&Luj jV^j 

^"iljNa'ull -a.lax a ^jjdaaj ^3 jiildAj jldaAaJl j)AA 


Sulfuric acid (H2SO4) 

(_£A1Ij j£^)A t.4 n l^)d ^_pa-al_^. (J^j-^araJi 4_J^)LlaLi e-La jd jj j^AJ 

(^J-aljd LLnj^dil ^_pa-al_^. <_JdAjj ;iiL jmll ^_pa-oL^. ^AjJadll (_pAjuJ _jf' 9 j 

cLL ^aJJj t 4 aid Ll l"' 1 j-vcnH jn>i-\’tl di^lclilll j-a jjd ^3 AC-Lha 

( _ 5 iiu f-La ^aLaa* (_JdlA (jJd ^_^3 (_jAxAl_aJ) jA jj*-a jAA j-ddij 

oAa] 4_ld_ujj ^aJ (JjjLuJl AS^aJU AjAaJ) ^ 11 4_j jlLa ^aJ Ac-do (. daj SAa] 
33 j^jd3 Aa^aJl did IdAj aa,**• 11 AjjtLa ^aJ Ac-d 


t_9j--aJ 


. dd^d^ (jAaAd ^Ic. Li 




;dUa^da 


(_JjL c jlaAi (JjLuj jc a^jLc. LbLjAll ^AxaL^. 

4_La Ac.I adu Vj ftAlaj 4_dl^) 4l 4_dll AAild ^3 

Aild ^340 4_jLic A^.^pj aO10 a J)^& L 

. %98 3^/^1.84 


.1 


(jjj'i^lj JlJcV LadlaJI SjjLl 
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^ j 4 J ~— ^'i -* Aa'iilS Ai^j*_ai 

u ill iUUSl! 0^13 aA^Jl ^_gic. A Vftll ^jua 3 ^aJ Ada 

^ic. <-o^juoLo (m) — ^Vi5\l :J ^_gic. ^ajj 

(V) 

LiaVl Aj^ajll *' J>\ 

A LaII ^ jJjujIjjjII dll j jIA lajL jldaLi AILj 
^_ pa-al_iJl (_j-a Alad ^ L ^~*J)J) 1" 1 AAjuUJ AIxaII *all £a 

(_glc. l*IL (J^ fljild (J*JjuoI jli JajlaJl ^_ s ic. ^clj^dll 
. (1) <J£di ^)lajl ^Jj^al ^cj1_a 1I ^_)^a«ol_iJl 

Ql i^oA.1 o^jdLiA ^jUI ^ic- -j>«^-v.Il jA.d (JdaflVI ^j-o 
^jjA. i oMl Ac-Luo (. Ailiji]| A_Ia^.^La £-a dlS^l] 



(1) ^ Jd, 


<jddaJl (iLjjjjiJl jxua^j Adjia 

FUMING SULPHURIC ACID 
(OLEUM) 




ijjjj^ l,s* jL-aV I dujAll <ja (15-10) LS^ cS^^L .1 

jj^aII f.1^1] ^ajuoJ ^-sl-N j £a 3 Ajjji (JjLj CT^Jd^ -0 

Adl^a* (_ja 

l_) jdVI I^A ^asII l_i jdl ^ l_j jdl dijj 2 

dA^Jl djoiii CS^ L$ j" 1 ^ j C5^ , ^‘d ( -7- 1 ^Jui (JdL ^Aj" Utl ^-^' 


(jjj'i^lj A_adlaJI Sjjill 
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(jl duaa cilli 3 ® is Ni k 1,1 44_j^i -3 

L_iij-nVl I^A (3^ dl-Luj (jldiiLa <jU j£j ^Uillj (JjVl 4-1 ijJuVl 

3^.14 J& La£ oj^j-oj ^f^VI L_l_jjjVI I^A 4_}lg-j -Ik .4 
L ^)dl 3dJ^ ^-^da^a i^Wn^d]' 

3^-^® il^^ < 3dJ^ t^lli 

du^}j£]| ^^Ic- (_gji-\,d' JjSH ^jjJll! (j-o <J£ clP^ 1 -5 

3jJ^4 da ^juj IajAjoi Lnaa‘'3 4 j2LsJI dudi ^^Ac- <_gjla> a! 1 t_JjjjVlj 
^ jAild dilute. 4c-d*aj ^^9 Idj du^dll 

^Wijj-d]' 


; dUa^^La 


dad Lg_N a4C-l jbdLall dl jLiJ! o4A 3' ,: 'iVn‘ii t 1*1 •>. 1 ^ | 

ouaSi ,> Vjj (PLATINUM) 4JiS-toS-j .2 


)4aLaxJi o4A dll IA& till]] 



tiLjluil jj J a a . ri 


Nitric acid (HNO 3 ) 


(jjj'i^lj jIj^V dddl Sjjjil! 
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ji (jx (LL^jlnJl (_}^aaLa. jj*>» Vi (j^aj 

. JSjJI dftjjSJI (_}^a-aLa. ^AjjaaI_La Clll^jJJ tfl jl) ^aj-pj>..rol' 

yi jt) LaLaj <_)Vb (^101) ^jpuAjjjl CliljH] ^jaJI jjjjJI ^j^aj 

(_pa-aI_aJ ^gJ^aJl ujj^' £jJaj ^aJ ^L_SJ^a 1I jlg_a LS^ (JjLunM AflJ^J 

A-n! bllli ji aI£ JaaLall ^~s (jfLiJj ^£^aJl ^c. 98) j ip^J' 

(jjill A_iL (jj£j (ji (JjJaflVl) Ac jli A-al-a j £jJaj lAia. 0 J^a]I Jala. ^*jj 

\ /\a \ . ^-. \ j (2) L^ (_5^ ^pia^-a ^A La£ LaLa.^1) AIjIsLAJ 

(j-o (_^oAa.l Ac-jlall LaLa.^11 (jxaJj JllLa <_£I cilljA (j^jSL V (_ 5 -^ jj L «aj\J 
jlc .IcL^aJJ ^^^lia. LbU Uaa-t joJ JaiiaJ) lg_J (ja^joLj ^jVl 

j)C jliJl L-flSjJJ (jjA j.j.i"iH ^ ^palLuajj ((_5-ijU cJjLa) (j^U^ ^}-aa.l 

. (j^Vi V (_jba. LaLa.^J] AlaLi ejl^aJl jl^-a] (jjSb (j)i (_^c.lpj) ^c-^ j>.o4I 



(_pa-al_aj Alij^jlLaJ ^cjljJl iLlpjlinJl (_pa-al_a A9^)*_o (j^-a-j -1 

6c_Aj^)jt-a ^jujLjs tiLjlij 

Aj31j£ (jljjujVl £-Lj (_£“^ (_paj_a jjj c_flj^)x-a ^(JbLa 

bbjlnJl (j^aLa Jc JaJl JlxJj (%71) 0 j£ (3f-Wp?4.42) 

^jA La£ a jj£pj ^lc <3.J L ^** v J' (jfLaJ AjSIj^ A9^)Jt-aj AAjLuoJI Aaj^JaJb 

^^)Lj a-La c- a^joU (Jc-lidJi LaLa.j g.l^aaJl a^jajVl pjg Ja -He- -2 
J! W! b -lL^aj a^jajVl o^A jj Vi'A Ac^laJl LaLa.^11 jjjS 

.Aa^LajJl ^ j$j*\\ l*Lj 1LJ' ^ia-al_a ^jA 


(jjj'i^lj JlJcV La,Y^loll SjjJlll 
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a^)d jVI j^-la ~3 

j,lu^a cALa JUu V c^lii AtJ (jjdjaii]! jl^alLJ (jx ^)A^Jl 
C1 lj^)j£J) JAa^i ^Ij jlc- c-Laj ^1 Clij j£j ^ jJjuAj^2) 

^ jj^jj NH 3 ^j*Vl j^j S02 

_ a-Lall 4 «J t _o°A ^ 

Ajj*\)a<a\l (dljlill ^vs*\ Ll}^)Aj UJ^H jjj^" 1<Q ^ dL^ll2l (_pa<al^. ~s -4 

Aj^lx-a J 2 /Id ^j-a JajdallJ Aj^j Ai^)x-a ^Jj (_Jc-li!ill ^9 Aldllll 

;Ajj 5 M (Jc-li 2 l 

H 2 SO 4 (98) + KMO 3 (101) -> HN0 3 (63) + 

KHSO 4 

j $jx u^A*> ja £uli]| (jl (jiaj$ Jc. 40 £^2' uj^j 

AxjJajj A_2Aid2 Lajl^ ^£^21 c2j^)ln2l (_^dal_i. A}^)jj ^j-a AjVj 
f .jL>«\l (_JC- o^)lAILd 4_iLaC- £i2 (j^2l A_lij A-^.l^.j ^^9 

|AjjV^ Ai2x-2l l_U aia. dJAa.j (_£-2! 


*T 1>W2 1 W2 


4 HN0 3 + ( * ) - ) 

ailaj aJ i_alid (JjLuo AjI c2j^)ln2l (_pa^Li. ~5 

f 83) is* Aikjj AjLiIc- A^j9j ( 3^/f^ 1.52) A^ali&j 

■( 


ijUl >LJi 



JW 




jLaJ -6 

joAaaal <. infill 

jA La£ l2j^)1i 2I <jd<aLa. 

^ (3) f&J J^-Sb 

^j^aJ All Ala^.^La £-a 
jl g ~S^ 12b alAadoii 

a ^2IxLall 2^21 
4_^.^p A9^)x-a ^jL ^jc. 
^jjjLjLa jLaxlLuAj ^jjdjoull (Jj^)j9 ^9 A_^.^)2l a9A Jafdaj a^La (_J£ (jl2c. 

. J *»’V1 (jjjJl 4 _jAa 11 a^Lall ^_glc. (Jj^aaal 


|3| > Jw lLi 


(jjj'i^l JlJ^V 4_ajilaJI SjjH 
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(J'S 3-1 ^XJ 




y}2_}9 qC. AAjLudl! d!ifL<u -7 


L>° ^ 1 £-a 1 ^-Lq 2 U.J"^ f J.. ^J 1 ^jJjoAjjJI dli^nj 




jAjji! ljULaIs 


mercuric Fulminate 

O = N = C — Hg — C = N = 0 


I' Lm . ukl l 

Ubtajlj <_£^Lajj ^cjli ^^.1Jj ypaJJi jljll a^C. IgJ <_J£judll AdLali dll^jL 
^ t_ulj2i3l 4 _ia£j j U>iV^ 1 <aj^la !._ Un^s <_J£ y£^La^3l 

a-lfc^all Ajoilac^J 4 3f JUJ /^-?4.42 . a^)daa. a!1 

4jjaij Aixi jl -vq'<V' ^Jc. Hfl 4_j^la^)llj ^jjIjj 

j^ijj Vj <4xjj>ij V %30 ^Cbudj Aic-j t Vj %15 

Ci)\ i<aU\l Clll^ai >^i lijj Lg-i^^j LgJjIdj ^jlla^.1 (_]jVqM f.L<3l l^_lll t__flLjaJj 
^J^a'S ^ j& La£ 'LuoLoi^. ^)JC. dlaaj^ai Idjdoi \ kii J>>» 

I^Ixa 1-1^. L-ULa« all 2<W^400 0° kxjJall t-o 

^aJU^all J 4 jjAa yJxlLoij 


■ ♦»♦ 

^ 3» <41 $.L4l i^jsix } c_ij2jj jn^Ltll f.L<3! 2)Wj“^ 

jAj f30- 20 ^ (<_M 00/^8) 
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LijjJ 4-ij^A f 60 dc. l-gl di-j-jdail (_}jJa3l (j - ® ^)/i* j 

id^A^ £a LgjLjl dc. dilIftlall A jllS A ilac. ^1^)^.) O^J ddl^^. 

JLa ^33 ^3^ (_paAl_^. AiljJa] jl I-L^aVI 3-ddj Lai 


£A l Lijj-N. ^ JjjLjj'^l ^3 LlI^aVL ^JjAaII jjn * ‘'V' ^^9 d A 1 aL 1| 4_Ijilij 

_4_iiij dALakii L_UjjjJJ (_jdAt_a> Aildal 3 e-Lallj 4 _a >q-n.M1 j j id^A^l 

L^daSl ^ja 1;1;^ A UnL c-Lallj ldj-®V3 ^Id } V1 (Jj^^ll (_ja ^3"'® 

_4LL^)^i£j^)d^Jl (j^i.a^j J^jUjVi (_j9 <Llil£ 4_1 j9jj IgJ dLudali 

f 180c-170 c> ^3-^ c^j jWijVI ejl 

dl^33.J l£l£ia.l 3 Li^a ^bu 3 . IdlLa l ^^aa! Lade. 4jjda 

.AiAill A JjaI juo^. daddall 

• 4 1Aaa11 


333 ^^-®1 ( x- 1 a^. Jla daLuj 

; jJlxAll jjjb 

(Jc-lijj Lad) 4 ja l^iei Jj^a ^LaoIi (dllL lj 4_sdJi (_j-*aL^dli (jdtA £a (Jc. 1 a“n ^ 

(Jc-lijjj (A.L 2 O 3 ) ^)La-aj^U <Lli ^JJC dL£JA ^aj.ldiV' (jdtA £a 

< 3 le. 4__1 ^^)a £a 3^3^ djA^I 4 _i1^xa ^j^jALi^]! dljjK £a l dajl 

_3 -va^ll A nul jgiali 


:JlshJVl 


(Jdli j (NaOH) 33^ ^Jj^all (JiLa 4_lJ^ d)L3^i <3 Jg JAJ 

.333^ u^* - ® "^” Ly^3d?“ l) 3 'Lj^® l3 l h'^^ ^® ^1*^8 

4id9 (dii jaLs <J£ja 3 ^ 333 jL^adb dldaljill CKVi 33 j;iAJJJ 

Lg-ii^d 4 _ vv jj 4Jl_aJl oLA ^9 j ■ j^ a> Cl j 4 L-s.^! ^11 A 1 ■' 

4_ila3 dllakll 33^ Lade-j 4_ijldll Iji^axII (_ja 3^d ,a J3^® 1 g . i'L»»j 

^Laei ^jjjLsaI d-ald j pAjud jAli ^j^LxaI] L^jaIaIi dc. f- L»jj t^KaV> Lgjli 
4_LaLa^. JsVl ^_jAjL^dll di-Lais ^Idda 3^3^ 3^® ^Jji-dil ^aj» Lill 

4_ila3^ <—iuldil ^ja 3^ *•. L Utl ^3^3 ^“^Aj ^d-ail oi_di ^)f&} 

a Ajdilj 


(jjj'i^ll JlJeV LadLall Sjjill 
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<Jac. dc-j .di/ ^4500 - 4300 c —^Ittlall jladV) <c. jjoj 

§5 '15 *doiii ^ j^juAj diljjK dAIttlall Cy* 

.^/f4090 jli 3^/^3.l6 


djjUt 

^3 (j^}aj (jl (j5aaH (_ja duai Auliill .A^aI) dAI aIs!! ^)Uju 

dSJj (_ja (Jla ^a ^ ^jujI Aid oAa] ^60“50 L^° 

.Ja33 ^ja %36 a^Lall £>3& (J^la 


;dLldJjilj jLaij) aJjIxa 


Sja (CNO) 2 Hg - > 2 CO + N 2 + Hg +115 

dll jalall (_ja ^*al adV ^ uj jllaLall distil! ua ^jjdj aJ dj 

;4_iiVl di) jlxll ^ja 3^234 duds 


C02 

0.15% 

CO 

65.7% 

N2 

32.25% 

H2 

1.9% 


f4350jW^V' <ja 4_ajl2l ajl^all Aja^p 


.^/jfi 3161 
K 357000 
221000 
114.5 


^ 1 ^ja i ^UViaII diQlitJl 

; jlaajVI ojl^)a 4_ia£ 


ajl^)a 4 _ia£ 
iJl^iaVI o^)l^)a 4_ia£ 


(jjj'i^lj ddlaJl Sjjill 
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jJail Jjjjj 

a \ijjl i n-N. 2^1 <• .1 >. >»' ill diljjUlj (jjiAjjJI (.jjjsl a l Lil, dA iaIs 

l^-La JiC-L.<a44 ^C-Luj 320 *Aa 1 ^piAjoJl f (_pa^)*21 dc-j AdLo^l £ya 
dl_i<22l ^ya 2^ dll^lc. g.1 jJaull dA1 a 121 -lC.1 x dli^d» 1' 4 _ia£ 

12 dAdl2I ^jLskfljl djAa. AjtdVl (._ijjaU 2 L>°J ( 

Ujj^ ^Ud L-Ua d <4^jaiijjil (jji <xdVt (jt 22 "iAd l ^-ilc. (."A JaA a 

lui^l 22.J iS^Z' -d-daii 


Idilldiil ^bddl 

(._fllia. 2 dj^ : jjojjiilj »~i k'nV I ^ jj2aj ^c.ljj^a]l 4 r. 1 u 

,^)jl_i.2l ^-l^jj 

■1j1a<a ^djt * Atat^ J^jjla 

dl^jd JjU^ )a il-s £-o ^InjV 1 Jj^<;il (Jc-lalj dilIttlall ^2^ 

Ja2aJl^ (Jj22^ 

2jj <2®-®^ 2° 3^40.72 ‘ 2h2 ^ 1-5 j >>»vil l ud 

. %79.5 2^2 J2LVI t> lU13.05 *%65 

.^2-®*-'®^ ^AC. L-J^sV ^U^jVl 4-14^4 -Iaa2/) _J U>»Vlll <a4^)la 

1.5 ^2) ‘-^ Ja ' £ ‘4j 24^ 2*^ 2 11 gr^WO 2 -1 

f^AZk. c-ulaoll la-llaI' dl^jlil ^4 4_d^)juj 4 lajoil^j 242^ 2° 

J A^ja.j j 4_ii3l a^dV 1 ^ J^~s ^j^a. 2221 j ^121 jbj2l 
,^dadVi (jjili 2jU4i j2 2 _j = 4j ^222 

^^gliiVl 2 jp^ l 2® 2® 13 2^ .2^ l>2-^ jdaa.1 -2 

(jjjl^ll dUjl^aj ^57 o2d^ <La.^p cs^) 2jVl (_>jj 12J1 dUjl^a 2^^ ”3 

.f40°*O'j^ 22 J! 2^' 

Jic-Ldiia ^121 (jjA£2 dbjli^a ^1 c. 2jVl (^>221 dbjli-A i—adai -4 

^cjj^ai dua^ dlaa^4 I2j 2l Jt -^-®2J <Ll3j A q g.1 da44 a^2*2 


(jjj'i^lj 4l4tV 2a. 1 Vi oil Sjjdl 
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£jJaJ Igjlc. 


<._SjAa 


iAIE Aic. IaIa^j lg_La 

.J&\ Jija£ll 

4_pLa^j ^111! ^Ui ^5 (j_4^ Ac-L^aj f-Lglijl Axj 

J (_Jjuaijj (Jc-liHil f-Lgjjl AxJ l^lia^.^Lo 

iC _£AUJI jl ^)iaLa]l f.L2lj (4 g10) 


-5 


:&\m\ crtSLiu* 

(1) 2 Hg + 6 HN0 3 -» 2 Hg (N0 3 ) 2 + 3 H 2 0 + N0 2 

+ NO 

(2).4j1^!^a^ Jj %±£\ 

(2) C 2 H 5 OH + 3 HN0 3 -» CH3CHO + HN02 + 

H20 


(3).4N^' AjAaII cs^) tiiiiJl AiAA^I 

(3) ch 3 cho + hno 2 —» no-ch 2 cho + h 2 o 

(4)43^' ^ jjjj^ (IZOMERIZATION) J3U11 fclcl 

(4) ON —CH 2 CHO -» HON=CHCHO 

(5) Jj11a1I 44^' AjAaII jjjjSi oAjo^I 

(5) HON=CHCHO -» HON =CHCOOH 


HON=C-COOH 

I 

N02 


4_aAa2aJI Sjjill 
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((}) jjjj A^.^)2j 

( 6 ) HON=CHCOOH + HN0 3 -> 


jjli c>( Decarboxylation) yr^ Jle- £jj^ 

JjiLo <_5^j 


(7) HON= C-COOH - > HON =CH — N02 

+ C02 

I 

N02 


(8)jjja2l j SlxA jail ^_gJl (_paA^Jl (JjlLa (Jlajj 


C=NOH + HNO 2 ( 8 ) HON=CH—N0 2 


(9) 2[C=NOH] + Hg (N0 3 ) 2 - > (C=NO ) 2 Hg + 

HN0 3 

3^0^ <—-^3^ tdilttljail (Jc-lalj 


l^A Aj3j ^gjj Axjuo 2! £>i& j)\ 

(10) 2 Hg + 6 HNO 3 -» 2 Hg (N 0 3 )2 + 3 H 2 0 + NO 2 

+ NO 

(2) C 2 H 5 OH + 3 HN0 3 —^C=N—OH + 2 HNO 2 + 3 

H 2 O + CO 2 


A 


(3) 2 [C=N—OH] + Hg (N0 3 ) 2 -> ONO ) 2 Hg + 2 

HN0 3 


■o 1 


ll k'vS A 


Aa^Vull Sjjlll 
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cjliaia (jA f*. 1.5 - 1.25 t> <3^t> f^l u' .1 

Jjla ^jUiS ji aoa aIIIiaII J ajaa]|jL 3I jl ajaaILiLoiVI ^lAdidl (j£aj .2 
ajaaIIa^^I jl jl ^g. Lidl ji JjILojVI Jdl jl 

^_gi ^gliiVI J(j-o Vaj ajaaIIjjj 2) jl <Jj-\5ll 

,dil Ittlali 


-54 (JAJ l-o ^lj^)JJ 4_lajajl^J dli-aia]! ^}jJadi .3 

^£^>a]| (_ja lA^jjdaad ^UjLa^a Aic-j ^u^a^all 4Ai^>la L-ljuaa. %65 

-( J^g^l dl^jlij ^^IaI ^dii 


(Jj a^dljLA A3 ja 1I ^glc. ^idadill (jjaad _j^au V .4 

_^j^.ljuj ^.iIa ^Ia^. alAaduil -la^a.Vlj (Jn^i^VI cl>° 

^ja Adi iAHa^j dAI aIaII ^ja A a t. joI ijga. Adi fiALa ^)jdadi jLol .5 

jA^jjI ^gAjuoJ ^Aj (jjliiujVI Aaja£j^)J 

(Tri Iodo nitrogen) 


^ -v d I ^poaj ^1 Ajdl o^)A^J 11'^ ^ AiLjaLj lA^idadi 

£a j£ja]I (NH 4 NOH) IaJjaV! A.U»5 jjAjA Jjla^ <ja Ujj£j 

( _ g* (. ^ 2 laddII dl^pj dljW dl ^cjA: jjj ^jlAA ^ua oAa] (.-nlaall 
6jjla^ll AjAd i—fllLaJl Aju <xa (JaIjuIIj <1a} (jl dna. ^laAill (jliLa 
aAi^all j jj^lallj dll 51^ VI j ajl^ail 4_LaiLaiaJl AjAd j~sVd 

jjlll 4_iij AjI^j^Ij 




^glc. (_£jliaj (^^1 ddaiaJl -laj^ldll j]y Q*' ^3 dllI aIsH alAadail jj^AJ .6 

.dll kJ'' a!1 <aIc- aAc.tall oAAj ^jjdll o^A^j 

L)a (jjfLa (1 ; 12) Jdj^V' -lajik j}A ^C-100 .7 

_^jAaj A A A* ^ jjLaj (Jib ^jdjA dldaldl ^a.^1) 

(.- luilll oA^J AjLJI ^lt~- ^Jj_d^jl dldols jjdadi aJ .g 


(jj5T^ ^^gipVI 2j^5ll ^^jAxaII JaiiaJl t_fl\daJ3 _1 |1Q ilO 

M 5. 9) ^diUll dllIttlall 4 _ia£ dul £j dljjldl a-Ljajdl (._lajoill 

^Alill ^aIajII ^^21 cl>°J *4^“ <-5^ J 

(jjj'i^lj jIjcV ddLAl Sjjill 
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:(hS) iJ& 40^1 u**! 

Jlj3l (jx ^1 Aildalj lillij Luj^VI (jj^ijjl j-ldaaJ _ 1 

CjIjjUI ciujoj^iis tSLjiull AiLja] Id^-aVI (3° 15 

(^^jj (0.3) t>» uj^ 1 (3^1^ fjj 

^ajii^jlVl £-a dll^lill la.jld ^ya ^-IQ qa A Wdi (Jdl.i 

(j- 0 <Lia 4_La£ ^jjlijujVl \ U ‘^JJ.' (Jj3 Uxjjaj (1; 12) 4-ijudlj 

-Iaiidll lAl^J (3c-1 (J^l^ (0.1) l^3' a VI (jdjjl 

_^LSj3^ 38 IsaL^JI 3 o^jjoiLia]) ^jiajoJI Ajljoi) l j 

A X-v ^ a^JC- 3^1^ ^)ji■« (j_J^H V Lade- t_»]» ua I^A _2 

^glajaU^g ^)La>jj| c__fl^jjuo o^)j><o' , \ dc-j 




N 

N 



PbN 6 




pb-N 


X 


N 


N 


^)dl \ g dll l-algll (_j-a 4_jjgjl <_Jai (j3^ f-lda±J d^' ll^jL 

^ad^all 4 ">ul'1 ua 4_iL«^) 3 7“^ £daj ■^ C, J 3* L LS^" 

^1^31 ^a! (j-a Au (_5-^J 4-UiA>u*\ 3^^ 0_)J.l^\t dll33^3J dll_Lai3l 3*° 

j! ^joIaIVI j^ya A^C-ljj^a «^*' x .«aJ 3^ SJUJ /^' (4.8) AaljVl o^)^91ia]I 

\ A£ » -a J^lid v <jV csiijii 

lajUijj gd AajJ 

u-ab-a3' Jj^ Aildab ^ 336 J! l£^j (f380) 


(jjj'l^li JlJ^V 4-addJl SjjJill 


66 


























0.5 ^Ixuau Ajjoiij C5 I*-ail &L<A\ l_>j3jj AjUll e\A\ ^ <j4j21 ^jjic 

Li^gA^. agj,^ x^all ddd. j ^a^gjj^aVl di^Li. ^_3 c4Ia 5 i_i^gdi^g jjJ /^d- 

^_U^al I3]j e-Lall (_j-o %50 A_iS (jl5 CS^^ 1 ^.J^ 0 Aj^gJa^jil 

Adi^dj JuC- l4131j dllIttkll ^ya j^ 4 _JjujLoi^. (Jfll Id- 4_jjla^) ^)!i51 

^^dt-a ^jjo *1^j’u^ Adi <^3 jl ^Lall d 1 Vi ) o^)±& (dll j<q5j 

.f 25°" 5 U£? ^ ’O' <^J ^J' j' 

■4»11aj 

; a_ 3U1I djVUJl ^ Jkl 

(CO 2 ) 2L9fJ"^ Aijo^i ^13 _jliu A dxllj A_2a^)ll f.l^g^.Vl ^ (4£jU 1 -\ 
Ujda ^ulrdll £-a (Jclili o^)jd <_£31l (HN 3 ) dLjj^di^Jl ^_pa-aL^. 1 Vn<a 
-ijjVl ( xdaj ( xdaJ l413] A_1joj 1_V Adi (Jdla U^gd-a (jl£ 13] ^Irdll dl^gl 

AjjjaiLai^j ^jjila.ill di^gl a^glad] l^)3aj ^j-ul ill 

Pb +PbN 6 + 2 C0 2 + 4 H 2 0-» 6 HN 3 + (PbC0 3 ) 2 

(OH) 2 


(■ na. 


+ H 2 ( <_d^> Jjjl)2 HN 3 + Cu -> CuNe 

AillaJ (JIdi A iLaC- <1 (dlddi f-Lall (j^aL^a^)]! dl j] ^gJc dd -2 

■ ^JJJ4^' 0^1^ J! <-4*4 

^jaaid-ail dLldll (j^a-aLa. jl dL^jldll (j>ad-\ ^)dtd 125 (Jldij (.4135 ~3 

%15 £-a ^ jjJljj^a dlljlid %8 AjjuLU Ajlda ^ajjJl^gj^all dlljjd a j^j 
jl ~ jj '' j. ^<1' dl^ild ^jja J^^ya 2^4 ^ A is^ Ajtdaj Aic. d235j (_paal_a 

Ajd^g-aVl dl^ld 

ml Jjj^aSl\ Ac. J±A\ td/f 5300 

*^jjLAdJl AjLuiij^ \ bjy^J 

J1JM A AjI^jL ^gJc ^j-sad«a^)l! L. U>i^Jj3 c-jjdallj (j-*ad«a^)il dl^gl ^)jld 
Ada^)*j 'ida L_a^lodlj A3d3i (. 3lidi ^aLa^)]l ^jAaJjVl £y& 
g.^gdall AjljoiI jl ^jjiAdll Ajtdl ^J] d^gVl 13]j AjAjuo ^daj f j. ^*11 

.ojLidl (^J] (^113 ^jli Id^. ^Li^gla Lda^)*j . ..a‘^<11 (_3^4 


(jjj'i^ll JlJcV 4_adlaJI Sjjdl 
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\41a j /aW Jlj A-l jjaJ 

dl^ld. 3*® j£j-a (JjI-^a ^9 <2c. AjjIl^-aII £.1_i2iV 1 J*)^» J 4_jjjdj 3^-o-J 

^sjjjjaVI dj21d jl (^JJ^J j^all 

: *ftU jULiVl 

A jdjll A iLftC. $.ljj] jd l jll AjjV jl_adl dijAa. 3-0 

JjL^ 3 ^ 3 ^ 50 ^ ( %0.07 ^=»j ^ tillij 

a jd (Jj^«a\l Lljd 3^221 ( %0.05 jj^jA) ^jdjAVl dj^ld. 
diljjjuoaj *i^c. lilljAj _ ^Lu 2 jI a.L 2 3 ^ j' >® -, i c ''' vw j3 4dl3 11400 

ej&Uaii o-^-J 

.jUi3Vl dljA^J -LiSldll -L^.j2l ^1 cJj^ 21 4_jl^l2l Aijl_lall ^Idjl -1 

(Jc-lilll f.ljj! 4 AjoiI ju^aJil a-AJdoij A ladj ad-a 3Jj^j -2 


3,0 Ailial! (Jjj^ajj ajdj d ll 1J jaJl "LijIjJ£^ 3^^ “3 

.4_jj£l2l dlljjLlI 


l 212 j 4 yiywH ^Jl dlVLaldV) t—ljiii <221211 (jLaldVI jn» jj -4 

dj -Ljdill f.ljjl -LLLj^dll 3 ^ judll jl-g-^. ^Jajj 4_jjdj L "\'^)~y ' 

jLidVl tilli (.-idd 3 ixLJj jl ~^a'>Nf 1 JjjS AfllJall 3-0 Ajjij 4dv *' dlu _'0 
d j _ jLadVl £J-aj dlliLdal £jdajJ jl ajdLuddl (._ 1 lldl! 4 _i1axj Lai 
4_ijd j^aL^a jll dil jjj cJjl^ a 3 -° 0.1 Al-^ dc. jl ^q' 1 ' c"l,h] 

ojA jj A±uil fJ^J^ill djl JjL^a 3 -a 3^uo 0.04 £-0 %5 ejj£JJ 
^ju jUi^VI d' ,1a. J dj a-Loll 3-0 3^^ 2 -lajiaJl C_llj\J djja. %2 

£JjjuJ 1 jJjJaadll dc- jl■^a*'Vl llA d' ^ j V Laj-aC-j Ae-Luj (. 

£a 3c.li!iil (Jail^ -fll' t2jjj Lade- jL^dVl dJda.J d 3^J tdj^U 

3 a jjdajdll e-Liil ojlj^Jl <^.j^ ^lijjl djjj ^ nld 3 j^ 1 g j 

jl q ' 1 V' diVl a*1*\I 

.j.Jj.^11 Ajjl 2jl^a AiLjaL jladl dllA^.1 1 dajl 3^o-oll Cy*J “5 

45 ^ %5 'jj di!iLk Jj1=^a %1 jj £jj 

** ♦• ** 

_<9ja^ 

3jSLj Lade- ^Ljj jLadVl jLaIi^.1 *^Lj 3 ^ Ljajl a-LaLtll >^JJ “6 

.jii£l ji %10 2jl^>-all ^ <lc.lij-oll ^IjaII jj£jj 


(jjj'i^lj JlJeV Laddll i Jjjjl 
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4 Q/q 4 jj£jj ^aj-j2jj..A' 40^ Qj A <a ^ijJaaj - J 

.(^U (_U 96 ^ 40' C>° 

7 UJJ^ Olij) %7 JJ^JJ (j^aL^ajl' j J *> >>Vi - 2 

j^a-La Oo 93 (_jx ^t. 

L.llkill ^_ll^ ^0^ C5^^' Jj'^' cs^ cJj*^' JjA <q" £jJaj - 3 

Jujl (—ijoilj <jj£jj (f25 UJ^ L)' (Jj^Vl) Aijiii ajlja. 

_jLlJ ^3 (_J^' (. qq-N i j (j^aLuajll 


.Jjji 


Silver Azide 


;4 j a uJ a l l paljaJl 

^Jj (_j-a e-bdl (_}^alj^alLaV 'djll 1 AV 

■ Q* nail ^Ic- aj-iiil a^ij AaJ) 

jjalj jjjb 

^_^aL^aO' 40 CS-^ 0-^ LS^' f 4_ilc- 


(J^ab^a^' ellljH (JlAnjuol A-a (j^b^O' 




_4jJaall 

;CjU^^La 

j^A ^j-ab^a^' 40' ^ 4_bbt-a -1 


Pb(N0 3 ) 2 + 2 NAN 3 -> PbN 6 + 2 NaN0 3 
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j^A A >. ^aall 

—> NaN03 + AgN3 


AgN0 3 + NAN 3 - 

ciL(Jc-lijj cillij f L .all Jbjl jjjJaaJ (j^oJ -2 
|4_jjV) 4-1^Lxa]I ^-9 ^jA La£ ^x^all llA 

NaOH + HN 3 -> NaN 3 + H 2 0 

IsAjo^Ij (HNS) 40jj^$^ (_pa-ol^. 


2N 2 H 4 +5 0-> H + 5H20 

^Aj (_}^aLa (jC- o^)ljC- (_pa*A^.j 

A^.j lij jalau> ^Aj 4_jjjk_Mjj Aic- aAjAjoi 4x9^)ib (Jlaajj ^)iii* a>a ^yc. 

>» A ^ C 2U J L£ Uyx.Ja (_pa-ot_^£ lWh ^ -ia^9 (JjN<a <11^. 
JU>iV^\ Aij^)la tilljAj Clll-ljjVI JJ*>1 Vi a-laJLuU 

Aaa) jj£ ■■ Aajuj^I _jlc. t ^“^J .Ij^l 

^^uioaall 4j^Lx-o j^A a^Aj ~ jj ~\j 1 

,»170 'i Jj> 


jjfrAS 

NaNH l 
wlj^lLyJI jj ‘ ■ 

NaN3 



NH4N03 




6 ^ J£w 


NaNH 2 + N 2 0 -> NaN 3 + H 2 0 


(jjj'i^lj J)4£>V Sjjill 
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(Jfl joJ ^lajl t .alAidi jjI j ^.jjCaaali A AaxI 4_^.^pLa 4AJ^}la oAAj 

^}lc. 4 _ia£ ^^lill ^jaIjaVI djl^jlij O'® ^4^ £jCa^j <LH3 j .(6) 

Clll^jlij JjVi'i tilli Alxi ^a 17()4-?-_p L^“ Q^ ^ AjjHa^ll (N 2 0) 


^cliii] ~jj4jj^all Axal £a Jc-lilij (_£a 1) _jj ^jlnl) 1 _jlc- ^Jj ^jOjaV^ 

.^J^LiaII ^9 ^jCalj ^jA La£ $.Laj ’'j 1 ^ 1 ^ Aj^i 


(jAsaL^. (j-aL^a^}]l A^LjaL (j-a Clll^jlL (j^AJ~3 

t5 iiLa]| (jAaAlaJl j4 nj C5^ UJ^* 10 ^ (Jc.li!L 4llkjujJj liLjlmll 

4_jjVI ^J^Lla]! ^a ^Oalj ^jA La£ Clll^jliij ^la ^kii' j 

Pb + HN0 3 -> Pb(N0 3 ) 2 +H 2 


Ul n-vNflj ^)AiJlj IgJtA (J-aULill ^gjtJUJ <aLuj C1jIj£^}a ^Oa^ 

(_ja3 d^±& CjLia£j 131 j <lLa*i ■Luo Ij A Lx ^9 Jxll]) 

_<iLa]l Cl 1 Vi 4_Iai^. (_JjJasVl 


(j-aL^a^l 2U jl 04*Aaaji <^9 A LAx «a dllj^l (jLaat ±ui ' V -5 

lg-j9 (j3^ (ji 0^3111 aj)J1a\V1j L*ll^! ^^Axa 1 AC-La 

ji o^jjoiLiaII (_^jdAjoJ) AjtJli Aj^V) <■ AlSaJ V ~6 

Aic- 4_iiiaj Vj (^g-il^jA ^)Lj (_£^ (jl^A ^9 (_Jj ^CILiaII f- j ^*all ^9 

l a <a-Q\l 
■ ** • 


j\\ Ajjl QA ^(2.2 )^jjj ^ajj2l^i]l Ajji ^ ft 1 jl Aa.j-7 
JjI^aJ) 4_ijudj ^jjd %10 'Cijudj £jJaj ^ja AjV 0 ^) 4 ^ Cl \\ ia^ Aic-j 

jLali^J Jisj (_j-° iL113j l). 1 ' 1 ^. 1 !^^' cJ^^^ o^La (_ja 

.^liinil jLi-alV) 

ClllAjjl Lai ojaludA ^2lLai A u>»jV' ^2ll3Vl CIiIAj^I La^aC- -§ 

jl ^ ^ xill l AiO V ^q > L^jLs ^CCaallj ^j-aL^a^)ll <Lijlii! Clll^iill 

aAi-ail 

VAj Cll^i. -a (_]La*lljajlj ^j-aL^a^)ll >^^)i _JAiCa^lS ^j^AJ ~9 

Ajji JjI^a Jj ciLCaJ (%3) jj£JJ (j-aL-flji) CllljlL JjL^a ^ja 

• (% 7 ) 

_f.La]l ^ ^>^*4 *■ j ji Lai J&J ^-43^ ^ “10 


(jjj'i^l JlJ^V LajilaJI SjjJill 
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*ji ^a (jaLaall (Jc-lilj ^L^al! .i^ jj*.>» Vi -11 

_4_ijIa]I (Jail3\ 4-l3jtAll l_Lma. 

2 NaN 3 + Cu(S0 4 ) 2 -» Cu(N 3 ) + 2 NaS0 4 


Xx. Ja^Jl p. «J 4 eu^il Ajjl t> ^ (LiN 3 ) fj2^' ^j' 3 ^j 

^gjJaVil] A OjouII <1jLo a^^joi a 4_iij A Vil21 dil^j^lallj 


VViloll dll^jiJl (jl A 1-xa .a L_la>J (j^l (j^aL^a^)ll >^2 .JJ 1 ■'"* V' Aojudj (Joa 
l_1^j ^jUajouVlj ^aAj^al VujA >»*sll aAjAiuo 

\ g x a JaUoI! ^3 p.loli 

CjIjIu (Jc-lioj [ JJg (N 3 ) 2 ] <3fi3^ *^0^ j-uiaVl Ljaal "12 

^3 A A^nn/i'l L _jjqiiH Joll^A 4_il& (_5-1 c- ^ajJ^^j^all (343^ 

j^ajl ^3 AjAjoi *■^3'^ Q-^ L ^*^1' “^3^ 


a 


, l^a. 3 -^ ^^ll u^j ** q > j 3 ^ <3^ 
jjJ J3 j (_^aL^a^)ll JU 3 I A (XNX) (3-J *** 1 >l0<a (j^<a j “13 

^ 0.5 3^ uj^ 3^^ *3a3jj 6j^jdl (XNX) 3^ 100 

.ajJ 

2^31 3 a ^c. 3 ja 2uji 3 a ^c. 2 i> gjUJl u3j^' 3' -14 

_^C- 0 ,7 4 iJaqll ^3' 3*° ^cjUI 3^ “^JJ 


3jja*jjV1 


Acetone Peroxide 
[(CH 3 ) 2 C0 2 ] 2 


CH3 

CH3 




CH3 


CH3 


(jjj'i^ti aloc^V A a ,\i>* aU Sjjill 
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JjllalLa ^ )-v\ U-j'l. *^' .\uu5 (jl 

>».fll -n. <j J ^a-L..all^g dlliLi^Vl: q x j (j^lll J 1 ■'***jj dil^j^L 

,•; 


; 4_jjLaij^i 4 j£ jam 

l^V-ji.' (jj^j 3^/^ 0.92 A-^LUll diljJJl AiL& jj£j LaAic. 
U8 a^jUI diljjLi! Ailii£ jj£5 La Aic.j La/^ 3750 ^Ajl^ijVI 
UJ^ fc/u^U ^ AjikUl aIjaII Jj£jj cs^) lBa £^.jj) 3<Wf^ 

.cli/^ 5200 4jjL?ijVl a^ jju3I 


; jUi^Vl f ^ 4 aj-* 

. f 86° 


:^J^t 

AlUiil j>io*J Ijlaj c-Lall LlaL Aa£^a t-llc- ^ AjjJaA J)>>»^H (jA 

Aaij Ajjj ^jl A^.j ojjJaj 4 -C-JjJ Ijlajj ejLaJl Jj^.VI (_^3 AjL-aLi. 

^ja Axj lAAj Jj^ll AjJajxj ^ja j£jujI Aj^L jjja ^jtj (. Oil'll 

AjjjC- ^sAI 


■A a\ \-y-u l,\ 

^gic. JjjL«aaJl AljgjuJ Ijlaj Jc. I jj^all ^9 j^-»j**- ^ ^ 1 *'' jJ^ A ] 

.Lg_Laj 4x ll^<alll ‘Lajl/U! aJjVI aIjaII 


: ujW^ ±^jjj 

aIjaII jj£jj L-jjoiai ^jjjjjuoVl Aijo^jjj j-iAaaJii c.LaU AiS^L A^.jj 

^ '■^ A j AiikA AljJl oAA LaAixS j^jJa^Ali A >lA Lll 

^ja Ja 30 JjLujVI J- 0 (2“° 10 ^.jujolll oAA ^Ia^Ajuj) JjAaSJ j-i^jj.ljg11 

.<Alnjjj£]l (jAsaL^. <ja Ja 3 jA^jjAjgJl .\um5jjj 

10 <- 7 Ajaali oAA alAaALuil JjJaSVl (_ja3 oj^ja aIjaII oAA LaAic- Lai 

30 jl Llj jji£ (jAsaLs. Ja \ 4 jj^jjAiA Ajj>io5j jj Ja 10 i^jjlLujI Ja 

.cilnl^)i£ ^jAsaL^. Ja 2.5 JjLujI .\Uti5j^)J Ja 50 UJ^ 1 ^ <2-° 


(jjj'i^lj J)J£>V LajilaJI Sjjill 
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(l-bdl! <Lad. ^j) ; J^*Jl dljlai 

4_^.^p -J>«Q-V t_uialiil \ ,1 ‘'^Jd > £-® (JjIujV' £da “1 

lalil^^U pllij o^jJJ^ll dLi^ll ^9 d*ald) ^ 5 l) 1 ^**' cs^ 1 
(_pa-ad AiLjal ^9 Idl ^ ]j <ga. 4 Jajoil^J ((Jc-lilill dlj^la ol^-l^-alj 
a^jl^aJl 4j^)d -lal VWVIj ^ nlVil'j lai'qVill ^jc. ^Ulfi ^Lilfl Plilj^-lfLll 

^ali 5 6*1 a 1 -Lajl'S^ll 1 iWi ^9 ^-alLuol AildaVl duj ^ 10“5 L^° 

oj 1* j>-o dll infill dul£ (jl) 4^21311 <^9 jl ^~s Vi ^ (Jjl^<all t^l^jjl 

^jj Ac-Luj 24 odl (la99 ^jLg ~1 <_Jdl9 til^)jj9 

%2 ^aj-pj >»all ulijJj^ 2jl*\«oj Iglm&lj lg_a-joij ^ali dl^jhll 
l g ^ Pj ^ali (PH) ^JJ 4 laml^J plli ^C- l—Loi^ll ^ailj (J-ibuIi 


-Ci 


A teaN a 


dld^)j£ (Jj^9 UlS/dl j ^jjlLujVl ■pi^jjj ^ijJadll (_£^dl 4Ai^ia plljA -J 

o^®l^ Jija-jj jj^Vl £* (Potassium persulphate) 


2-a Vd pL^jlnll jl (HCL) ‘^hp^l^jpd^-ll (_pa-ol_a. ^l.lViml "2 

2 k d9Vl jj-a 4j! d^j (j£l (jjdjVl Aajo^j^j ^dad ^9 plii}^)j£ll (_pa-al_a- 

_4jj9j ^cjljll is^Li^i udljjJlfPl (_pa-ol_a- i jqI 

4_La£j A^.^xji ^9 ^44^ jd2 4J ^jdadill ^9 42kl2l 9l^<all jj£^ ~3 
(jg^^jdg 11 -lLa^j^)J (j£-aJj ^pl-21 jjlmVl o^li^j 

(^liu (^l^® (2^.1^ Pllij ^jp^-ll <■_qilaVij dll A\u«all <^9 (2-ftxdiAll 

d io< ljp.'ll ^ji ?1» 11 ^doijj ( ^150 2 j..~sjp \p 11 d^jjj (jLilc. 4-^^p) 
^ ~s ^ 11 2^a-3 ft^juolpa ^)l_ill (^g-lc- (^g-liu jl 4 «q-s*\ dLib 

. J' 

2id 4_ild cilli ^g.*<» a 9 li^lLa 1 dp^l (Jc-ldll ojl^)^. 4_^.^)9 dp^l ^4^ ~4 
9^)121 f.Lall 2}-® i., Ij^a L- 1-nj UjUdl jUla.1 4jj^~Pll dl^)^12l 

m j)\ -sq'iVl ^)la-Sl Li9!)1j JjUJI ^1 

^aldaJi‘'1J ^ijJadlll 2^®-J (_g-?2j ^aLa^. (2'®*-! ^a9C- dc- ~5 

f.Lall ^^9 £dajJ d^)il]l <ilAC- ~1 ■» t-»l' ^Lo ^-a dl^ij (_^1 jl 


(jniqlj jIj^V dddl SjjPl 
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AiLftC. d' jl Lj^)j 3! (._uiaj £a A_lk!3 ■■iaaall £a 

.^ada^lil) f.ljj| ^jAj^oa (jp £-Loj-(5 

.f 30 L>° <J^ ejlj^ LS* U, \. U l °8 j^)J -7 

o3Aj jjluoVl .\Utl^J^)J ^al Wuulj A_lC-l.l3l djl£l^)j3! J 3 aC ' "8 

(jiaxj 

3Lja3l AI^joU^ 1 jjj ^jC- L^llij | O^LloJ <3l^)d 3 aC ‘ ^jfLaJ - I 

^gj'i^kj C5 £lu:Xi 3^.d LgJtjJajj <3 j1ij^)j3I (J>»a\ j m lSJ..^3' 

4 )a jl njlLa a3c. 3^^ l^A £jJa^J ^jjUjuoVl .\l dllj^L ^gic. 




Aj3a3 L^j 3 £jJa a 33I ^3 £jJaj 3^J J (j3x3l 2)- 0 

Aj3a3 ^jJa oAjA^-11 aLHa]! A^aJl 2>° A Ax. 11 ^j)\^. ^3j 4_ijail_Lo 4 _j3j3^. 

(3jj 3^3 A_3tJI 3 a« 3l ^aJ a33I >* 1 AQ iu 33-3lj 1» A 

(aI^ 3-2 2)-o £jJaj Aj£ 131 3da3Vl 2)^) (J*'J^»3x3l (jy^ 3 •^ c ' 

dlljjL 2>° A_ia£ 4_jjilx3l 3^31 \ a^LjaV^ A_i 3 ai^lad*2j 3 !^)j 3I — L_l 

_'La^ajuja A j3j3^i d)L}^)^j (jjL^aV -IaJ^jjuo 3 ^}Ja 2j_J-^ Ja1 '^ \ w ‘'^J)^J.' 

; JaxJI A-Ljja 

2gil3 (jj£Lu^\ .liui^jjj Lg-lkl-i ^jJajJj 3 ^)a3! A A_lJ]I !■_ 1 Vi~i 

JaJ^)joJlj ^aJ 2)33 A_lajuj|^J (-_l£2l l3A 3^^ lA3*Jj 

AJajoil^j 2>° AjaIII ^3 1 gQ l. 31j <a^aju31 A_j3ja 3I dlLj^)^ 

. 3 ^-*-^ VI -lie. ^iasdii] 03 ^^ 2 jj^ 3 ^ l 

^gi 2 j^jj^' 2*PJj^VI 3jjoi£j^)j ^Ijl^iLuoI - cli 

du3 jlill 

J 3 C- ^^ Jk ^ a lU& 2j 33“VI .\Uti^j^)J 3U*la:l ^aJ ~9 

fJ: n3Vl o^)3^j ^a (TNT) ^joIaIVI o^)3^j £a ^jjj^aVI 

2^3^^^ 3j-m^j^)j 2>« ^0.3 2>® 3is j 3^3^31 

.^Jl-xj dll 3^a; 

Ajjudljj 2>° 31 a*1aIj 2j3^V1 Aajuj£j^)J ^ijja^j ^aJ -10 

aj^ 13I jaJl ^-j- 1 ls* UJ%^ lUI :lU10 :lU10 


2)jji^l JlJkC'V Aa-&La 1) ajj^Jl 
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4_lo£ o' -Ia^-V) jjlo.Vl .\uu^ jqj dllj^L o-o ^t- 4.6 el±jj£j3 *U) 

,(4ic.lilo]| ^^gic. Oolixj 

^3 o^)3jlLo Jjl^VI Aajuj£j^)J 2LljV! aIj* 11 o' -11 

^3 oj-^N'o cllil (_^3 o^T^ 0 qa^.jq 4M" *^jQj (jli 

O-o Aip^j. hi 4_ilc. o^<ft4 o^ a ' 0 '-^ l -0 ' 4-43^' *“— 

<J jl lad' f-l-o oj^o^ 


jOJ-^N' .\u>i^oqj Qj-^»^k'i (Jc-laj aJ^Lx-o -12 

(C3H60 2 ) 2 + H 2 2 C 3 H 6 + H20 2 -> 

A lawilpj ^ajj'l-ofy' 00^0^ J (TNT) lajla. j 1 ^ q~i tfj - J3 

jj^ (TNT) ^ 100 jj^ 1 K.^" u^j oj^^' 

,~1 Uti^jQj ^a.0.3 O' 0 jj^ 4 qC-1 j ^ajj'i-cill eo^O^ <^10 

A3j q'nQ n 4 4^1 (TNT) cJljii q^aq oj-^ 4 ' 
_*&! aa^.j p^ajls (jjjLaJ! laoL^il L . ^ l ^*" (TNT) Cy* ^ 7^0.5 


Hexa - Methylenetriperoxide Di amine 

HMTD 

C 6 Hi 2 0 6 N 2 


^C.W- 


■ CHli- 


\ 


-ci ik: 


-CH? 


\ 


/ 


f H? - 


0 


■ CH2 
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fhx-A ^ Vj *L2I ^ pjj2j V 3<W 2.57 V i3lii£ f .\ jJaoj CjIjjIj 

e^)l^)a. La^p (j-° ^-ic-1 ejl^a. La^p ^^3 ^jjUal: jAj Aj^jJaaJl dlljjJLall 
La^p ^3 (Jlalj]l IAjj Ail La£ ^jj!LaiVl LS^ ' ^ }J) AS^pJl 

flOO *j'<^p cA? (CH 3 NH 2 ) uA l)A ^ j*** -^j f75° 

(J\v‘^j f.L2! <^3 <jLiic. dc-j ^jadjuoiill 2>® Ac.Lm 24 du LiK l)^*L 

Lij^a! 2>° Uj^a ^q n<all QJ^-JJ (jj> tw^V' jit. Ullxa 


;AjjUijV< paljaJl ^jlflxj 

<_£j 3 jaila ^Aj ajuilia ^alL ^200 *A^P 2^* 1,1 cA"" ■^ c ' 

admail AljuoLuoa. jAj ^C- 0.88 AaSll^ -llC. Cll/^ 4510 & jLadil AC-Jjal 

/a^S dil Aj! V) d)lialflll 2^° 

c^W-j A %30 Aj^' u^jj 4*A c> A 45 2 ^ -1 

^ uikoll £-a 7}A >*i5g ll 2> <a 14 Aj 3 t—uLj Clibt33 ^ 

Idj CliLiA^ll Aj^ala.^ ^0 2>° J$i t _ s 3) a^}l^)aJl Aa.^p ^jlaia~ij 

^lij j| ^ sic. I j* Citric acid Ll^A' 2 ^ c> ^ 21 

oAiaJl (Jc-lilll ^aJJ ^^^lia. ^-CLmdl c_uifl2) £^a o^jl^aJl Aa.^p 

Qj^j ^^^lia. Ac- Luo 24“ 12 O'® c-L^lLVI duj (_pa-alaJl 

Jalla-j l g QQ-^ *' ^aJ l^LlsUj LgJjuJuj Lg_a_ui_jj (j^LodgjS Alui£j^)J Cll IJ jjj 

Cl)LjjJ^)£ %2 4 JiLx_a]I^ ^lujV1 a-Ldl 2>° 

■ i-.lU-vM a 

I j.; ^ Jolflg II Ajjud j^J ^ic. 3 j 1 1) AllLtua _ \ 

C 6 H 12 N 4 + 3 H 2 O 2 -> C 6 H 12 0 6 N2 + 2 NH 3 

(jljjuoS/l a^pjlLa 2j^°^ >*i5g ll ,1 ^)JjJaaL ^3 A^AalLuidl _2 

j^Lu^l ^lc.j Alladl dl^a-a 2H® 2^° CS^ - J^uaaJl A 

^^g-ouuoJj cs -Aja ^ Cilia. c*‘ll illluuall 2)- 0 

u^jj 4^' ‘Lll^j (Metlylene tetramire Hexa) 

_^j^)aJl j ig L>*i ^3 ^Aaliuidl 


(jjj'iqll JlJ^V La, 1 Vi oil Sjjlll 
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ajjlaa> p2' ppi».o* " ,p*n5ppili p\\at j _3 

loi i. a i djjlj pjc pAp 4 >i l' 1 i n-v 'I aAjAjuo pj)*i> jj'VI \ u [i ^pp^ 2./'<a pAp 

.^p^J' (jLaxJjuj^iU 

^-jLa ^aLa^. <._^ 131 pi^ppAi^J' .IjjuO^ppl pj£pj p® AjV .4 

C5^ ^pLiLw J)\-^ LS^ P^ ^ <a>^> ddj 

LiJpd pJirfdJ' 

J5i ep'p^J' 4-^.p^ UJ^ Adpld' o3a (^J gj^l pka^La. AiLdaj .IxJ ,5 

pli3 ^_g-ic. op'pd' A^p^ dlld £-a dllcLuo 3 odal L_likj ^aJ piju^a pa 
P^ laaS picLuo oAa] Aipxl' ep'pa. A^.p.i l*113 ^xj l)j^ dl dpjjp 
^S fLel L lU* 3 J^j d-dalll' piaLuo^J' ,'lUtl^ppJ dl'ppL 

_(dl'ppii]' plgJaV Axjpjuo A&jpla) (Jp^dlllJ 

t> lUI £jjaj p£-aJ Ac.Luo 24 ppp-« >^*J <dl'ppL pp£j > ^ c ' .6 
.LiJpd AcLuo ^xj Aijuo£pp2' dl'ppL p^-IdS (.-ukill £uo djpdi]' p^a-aLa. 

dc pAaJ' t_ j p£j pj-^' 1II \ u ‘^ppj p® ^cL^a 2ds 2-ac pfLaj _y 

AjLax!Luol 


dA idL Aiipa. dc p^ LjAa pajd /jjP i \l Aijuo^ppj ada dc _§ 
o j <_5^-3 ^2 A^p -^p jjjL^jjd]' t_i^J Aidj ^ ig L pplaj op i* >^i 

_ajuo 3 p'dp' ^\c p-a r >P2 op'. V^<a ppp L>1 qj 


pii£'p dAIttlall SpS di'px 3 cJ^Lu pjP. \l pXjjt Sps p' .9 

P Aj^-oJj Alllclaj L»Q~d > Aiaxda Aic j ^puaLmapl' pjp' op3 p-o 2.'' Q .' 

Ac'pjL dxix>lL aI' AjmaLi. AAj^alal' ^'pa]' pa P^-^ 


fc. 5.7 ^pj' 21 -45-14 ^-4? p^a LAfrl ' ^Ajj^ j± ddi dc _ \ 0 

4.0 ^j' L^p^' tj* 

2jV' pLaLuo^^J' Ajjui£ppJ pdx j dlLjap^ual] 4 nullL op3l' Aj^.L pa _ J J 

piJ AipLLa did dj dildala]' pjLmV' >lixjo£jpJ AiiiJ 

L> >W jj3b L» >W ^^Ic ppLuuV' Alua^jpj plal Aluo^jp 

p2' L-mll piaS p^ (5:5 190) ^ jddV' £-« ^2' ^-a dl'plli]' 

^uuo (21.5) ppal \' ‘ X jp: ^d(0.3) —} p» i id' Li 3 A 'I AjA^.' 

(0.3) —} p* l^ i*>^ p^P Lij\a\ 1 pjod (^g-ic pi.V' L - 3ul' pla3 ldll 


pjj'i^lj JlJcV LadlaJI Sjjill 
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u' f^(13.5) uj-^' 

■ (jjlLuoV! Jj* j><o j}-a l£.j^ 


t>» uj^ (3°^ (TNT) ®l>« ^100 ^ .12 

.cj^Ui^ A aiu^jjj ^c. (0.3) 

<T*XJ (3^ CllULkjuai] ^3lj 3j3j£ ijj/al JOI^JI .13 


^3 3c-Loca <T°Iji£ 3^A} ^jAj 

U^.^p ^3 £^a 4 2alI xaII .J^allj JallajJl ^TaUt-a A iLaC- ^3 3^3 j 

4 rJ *i l ^3 LjaJ Jjj J iX^ \1 3^-3 jj 4jj£i]l 3^ L>° t ^“^J ^3 r " 

ULiLuj 4_iii^a 4Jt_a. ^3 3^.jJ L ^* >ct ' L 7 (RESIN) 

Jjj^la (jc- (jJ-oLua^Jl t3luj>l2l 4x.Lli^a ^3 

4_2j3l lJIIjui 3I Cllljlg3l 


c-Lall ^ J)Ijj3! Aju^jjuo liLuaJl 4_aJl^j L3 (jjH! c-ljJaij (j^La^Jl dsl^jL 

t>0 (^1 85) 3^-1^ 4-kxJjJ jx >>vi j (^263) 1 a j lfrjL«aj | Acs.j3 
^Jc- 3'“°^ k ~\J 3jg ILa j ^iil 3jN^ (3*500) £* LJ^-aVI .1 uuS j^3j& 

^) A jJl 4_ilaxj dlljjUl 
^-flufloij ^ j)^3) Jj4a 


jl a^j O^Ui ja jJ! 


is J^VW (>—V! 

gyJjaJL 


pLa jj£jj 

dl 1 jj!ii^a-4j jllaj] 1 

h 2 so 4 

Sulphuric acid 

^j3a-cL^. 

L-$\ \ \ ^11 

1 

£-a dsljli]! Jc-lij 

JjjjjjSJI jj>ixa-v 

hno 3 

Nitric acid 


2 

LjJlc- Jc-lij 
dljjjjj]l (jdr/SJS. £A 

NH4N03 

Ammonium 

nitrate 

^jjjj-a^l djljjj 

3 

c> £ J±lu£ 

U^>jk\ 

kno 3 

POTASSIUM 

NITRATE 

Clil jlij 
^^LujIj ^_lll 

4 

y1» }-i\l ^La Jc-lij 

iJjjJjill (jJauii. ^a 

NaN0 3 

SODIUM 

NITRATE 

••1 ** • 
c_]l JJJ 

5 

(j^aL^a^l Jc-lij 

iJjjlliSI (j>».al ~\ £-a 

Pb(N0 3 ) 2 

LEAD NITRATE 

CLiljlj 

(_j^al_u i 3 j )]l 

6 

^a ^a^JjlJI Jc-lij 

lJjjllj]l (jJa^aA 

BaN0 3 

Barium nitrate 

^»jJjU]l djljjj 

7 


(jjj'i^lj JlJ^V 4 _a.ii 2 all SjjJl 
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£-a Ujjjll Jc-Uj 

Co(N0 3 ) 2 

Urea nitrate 

UjjjII diljjj 

8 

Ulljjjjll jjjauslsK 
dsVUj]l ^-Ljj 

c 6 h 8 o 7 

Citric acid 

(_jj>ajl]l (j^-».al *s 

9 

dlLal -a^ll (■ alVl-a 

HC1 

Hydrochloric acid 

(j,^-».al *s 

10 

djVUUI £-l-JJ 



ULjjKjjAi^JI 


J^JI jj£jJ 

C 2 H40 2 

Acetic acid 

uhllidl ■». 

11 

(jjjljAi^JI AuiSl 

hn 3 

Hydrozic acid 

(J^l-al *v 

12 

H202 JU*iuL 





(jjjl ill Jc-Uj 

CuS0 4 

Copper sulfate 

CLiIjj^jjS 

13 

ULjj^jjSlI (jJa-al^ 



(jjl ill 


^jjjofjjjll Jc-Uj 

k 2 so 4 

Potassium sulfate 

CIsIjj^jjS 

14 

(_^ia-aLi. £-a 



jA\ 


i^\ \\ ^\1 





£-a ^jj'i-alVI Jc-Uj 

A1 2 (S0 4 ) 3 

Alluminum 

CjIjjjjS 

15 

(jJausUk 


solfate 

^ J) 1*1 \ 


^j-ajuu 'j ULjj 1 





(*a£1I 






Na 2 S0 4 

Sodium sulfate 

CIjIjj^jjS 

16 

1_)sia\ ~\ £-a 





l-A \ \ ^11 





411 jV ^AiUuiJ 

Na 2 S0 4 

Sodium sulfite 

CAjj^jjS 

17 

Asu (jljlVl 





^jAujjIiII 





4_iLac. ^AkluU 

NaHS0 3 

Sodium hydro 


18 

1 " ' ni/\-s'ill 


sulfite 








<cliua ^AkluiJ 

KC1 

Potassium 

AjjJIS 

19 

4jjAH 


chloride 



4clLa ^AkluiJ 

NH 4 C1 

Ammonium 


20 

4jjAH 


chloride 

^jJJjja^M 


cisVUUl £-Uj 

NaCl 

Sodium chloride 


21 

aAuiSu jJaxi 





kclo 3 

Potassium 

CjIj^S 

22 



chloride 



dA^U 

NaCL0 3 

Sodium chlorate 

CjIj^IS 

23 

AjjjK 





(jjJ)l_j-a JaxIuij 

Hg 

Mercury 

ju ji' 

24 

sjlj^JI 





JJLi-all Jj»U-a 

NaN 3 

Soduim azid 

Aj^l 

25 

j ;; un 





(JliUlAik^all £-Lli 

I 

Iodine 

4 Jj]l 

26 






diUon-^ill <—a ^-Lu 

nh 4 oh 

Ammonium 

A Uj.i^ ,j^AiA 

27 


(jjjUll 4_aAal«JI SjjAll 
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4 at \ ..o ^3 (J-aatiLuiJj 





NaOH 

(Jjjuudl 


<C-LL-£S 

KOH 

J^Ld! 


^Lu 

H 2 0 2 



4jj 4 l Cl)5la-a 

c 3 h 6 o 



UjAH ^ix^aaJ ^ 

c 6 h 12 n 4 


Co(NH2)2 

4_ic-lj^]l 4 lj«a 



A1 

(jlAjJ! ciijjj 


4.C.I ust ^.laJluU 

Mg 

(JjjLadl 


£JJ Cls5da-a 

S 

<C-ljJ)]| 4 lj-a 


L-lLuliAM 

C6H20 

(JlU'lH 4 Jajoil^J 

Na 



i mi 


4c-l_L-aa ^^3 JikAj 

P 4 



P^Ual! p. Wi wi ^ 

Zn 

oj ^1 £j j ■ >i ' 

C 2 C1 6 

u^Vl 


“La-jUl j- ' 

C 6 H 4 NH 2 (N0 2 ) 



csi fHijii 

c 6 h 5 nh 2 

j,><->.'j 4c.l n^-»\l 


<jj>^' (>« 


(jl&dl ^ 

c 6 h 5 ch 3 

^Aj-sa]l 4£-Lu*aj 


■lllaJI 1 1 ■ t j-a 

Fe 2 0 3 

(_>iUlaLla-a]l 


1 1 ■ j-a 

Fe 3 0 4 

(_£ 4 ljd! j-a^AI 


j. ^-i Ic- aAuiSlj 

BaO 



Ujj-aVI jlc (Jc-lij 

N 2 H 4 


hydroxide 



Soduim 

. > uXjJ.~l "\d\ 

28 

hydroxide 

^ J) 


Potassium 

Ajjui^j^jAjA 

29 

hydroxide 



Flydrogen 

A Uj>;^ 

30 

peroxide 



Acetoneo 

(jjJJjuAl 

31 

Flexamine 

/j \1 

32 

Urea 

Ljjdl 

33 

Alluminum 

^ J ) )a\\ 

34 

powder 

Magnesium 


35 

Sulfur powder 

^ jj tuna,.all 

36 

Charcoal powder 


37 

Soduim metal 

a Jll ja^dl 

38 

Phosphorous 


39 

Zinc powder 

tdjj)]! (jJi*-a 

40 

Hexachloroethane 

Ajuj 

41 

pranitroanaline 

lAj' j j j15 
(jjhljJluljlj 

42 

aniline 

(jjlgVI 

43 

toluene 

LHjhl' 

44 

ferrous oxide 

yuAl 

45 

ferric oxide 

~i i w\l y. XI 

46 

Barium oxide 


47 

anhydrous 

i_y> 

48 
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djJJjlSjllA £-4 


hydrazine 

Uijl J-^s 


LS* fjdjd-al! 

N 2 H 5 OH 

hydrazine hydrate 

Uijl 

49 




dl j«1jA 


tjjludj 





j ]a~\ jA 

C 2 H 5 OH 

ethyl alcohol 

C5 IiLjVI JjaiLlt 

50 

L_UxJl Jji/lC. 





i-'l 'Un ^-.11 ^l_u 

CH 3 OH 

methyl alcohol 

^Ij'IjaII Jj-v^II 

51 






dLl^n^ilt 

i^yd 

c 6 h 5 oh 

phenol 

Jjiiall 

52 

ijjjfui^n 





(JajCLuLI 
■ *' ■ '■> j 4r,l >, .-ill 

CioHgO 

phanphthol 

Jjjjjtajl 

53 

^sbli 





dlA'iu^ill 

C 3 H 5 (OH ) 3 

gylycerine 


54 

>\-n. H ^jJdilil 






C 2 H 802 

glycol 

Jjsjflj! 

55 

4'<nKi^ dV VI 

i“'n^ - w’i.n' 

C 2 H 8 N 204 

ammonium 


56 

4_ijLl4j£JI JajVdi] 


oxalate 

^jJJjaVI 


dl All, .-ill ja 

KMN04 

potassium 

Cil la-Lajj 

57 

jig 3n*i\ ^ikluuj 


permanganate 



sLlaII 





4JV L ^IVlA 

j, >«->. 1j j J , -i‘'ll 

c 6 h 5 no 2 

nitro benzene 

jjjLjjIill 

58 

jj jjjl <JA 





ajisji d5UA 

Na 2 C0 2 

sodium carbonate 

dUjjjS 

59 

^IxJa 1.1 j. 





<11121 dVU-4 

NaHC0 3 

sodium 

dljjjjfLij 

60 

(JjiiJI <C-1 H^i 


bicarbonate 



(Jg nU^ dll '1 'll, .-ill 


paraffin 


61 

Ci1j\a»1I (Jj3 





jjj^alll 

AgN0 3 

silver nitrate 

4_d&II dljlj 

62 

^IjCjjjill 





.LisJ dVULlI 

CllLal a*\\I j (Jaj51a]I 

CioHg 

naphthalene 

jJlllij 

63 

dUlu^H 

Ci5H 3 2 

vaseline 


64 

.dVULlI 
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jl (jilaal I jl ^joIaIVI ^j-a £jc. a^Lic. ^c.1 x .all 

jUa-VI J C5^J ^ 11* <a ^ jjodj ^ladLa a-^Laj <jJa^)a-a "ioLa (_g i j 

^g_9 4_ilaC- ^a ( ^ s jajLujij i 4 W**u*»<a a^La l£ 113 c__flLjaJ 

c—Ljuojj diUj^a]! <^a 1 g *j<q> cil^Llj AxjjI j i~sq‘^l <SjudLuo ^-jI-Ij 

^Ji>j (JLxjoiV^ 4AJ^)ia ^3 Ja3a L <)\'i Vij i \ g jj~i^)J j alkali 


Jc-Luaii-i 

aljj jjj'uti^Till lilLuj a_jj^aj ^laj^ ^)Liij 

Ia^jjAj ^A j t <jJa^)a-a]l a^Lal! ^)a*aj (JIjljjui'^ laAj t Alxjjdajl a^Lal! 

tilLudll £-a 2.5 ) ^LajtLa 4_lj ^ladiLall a^Lall ^aAJ 

lals ^ala) |Q adal a-La]| dlaa *La(.laajudl (_j^aJj (^7“2) J^laJ 4da ^^)i»a 

^jl£ 131 ^jaial lj ^alLud^a ^)\_jll5l ^jl£ 131 oj I'sq'il ^ ^ja^al 0.5) jj 

dd^)lLa ^)Liil! 

: 

(J£ ^ ^lailla ) lilLuo dmlh ^ d3ji 1.5) L ^ 2i5 <^2 >>^' -1 

^I_a.^]|^)juj£) ^aJ 4aia.^d*a (jja a£lall a*a i 4.1^1]) i—lllaal ^ya C-lla3 

^ajuj 5~5 a 1 a <- a ^ ^a^laS aIAjoJ! alkali (j-a -2 

^a^ia AaJ <^3 ^ (_l^.la a^^.^a]l )uj" Utl >' 1 " 1 ^ dlLai (2^.al -3 

(J^alllJ 4ad ^aJ4 i_J ^fiV) 

Q0 ^ (_pa^a*-a % 30 fJ 4-lxajda aaLa %10 ^-Sldalj aj^dV^ e-^i-al -4 
^ALa. JjrJ l ^all Aalc-I ^aJ C- la^UllJ lalala.II ajj^jJa ^-a la2iLa % 

jLaxJjuj 2U 

Clll^laaJl t AlxJjaLa e^LaJ 4 _ia 1]| ^^al ^ *^2^ 1.5) L_Jflj| 

^)jua£ ^a^C- ^-a (_^jLudjl 


: -1 
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dJji 24 - 1.5 £jlcij^ 4 Aj (DC ) ' j\£ 

\ -Ic- 1 g ljj>.ojJ 


dulii ^^liij ,1g n (jja ^«q-s j U&j I ( Jl jj)lU 


jujJ 


l£^j . lij* C5%J 34^' ! ( lS j'3) £_ 

; (Aljid jljSH) jbfl -2 
.(j^f4 15-5) t> 34^' j dlji (220-110) cij* 

. j^l (7-5) j ^ (1500) jJj^U^-3 

; ^jbuSli JSb^Il -p 

(_pal «q*\ yij j^£lj ^ dldjuo^j^jJj) (_pa^)^a ls^ - LS j" ] j (_3 c 'l Jk-a 
^Jjf-1 l 4 11 /'»"u .' I t -4I-^J ( t*i}34^ 4 ^Inj^dll) (JlLa a^£^all 

| 4jt_da Ali^laj 

L^jlilalj L^jLjl^a (j- -0 1 gC-^l iSj 3_d>a <lj joU^ j j>>»«\I _ \ 

^^jldll 2>° 1 g q)Vl ^J4 411 c. I i tibjjjj£ll jl ciL^jlnll ^j>i<a\ 

^JjjoU^II JSIjj ^jl ^_gJl 1 nl*N <1 jjoU^II cil^)!il i ^_paLa^.VI 2>° 

2)^3^^ I3bji 3^1d ^gla> A 4 1 aj^ll Al^»**u>n (_^Hl L . u ‘'* v ' .2 

3 adV I (JjS 4_^.Ha1I oAaII 

^Ldall d_9jl^ *dl—?3 1 g l- 0 ^)-^l a!j>*ij5 Al jjauill ^uaj 2^*H .3 

jlaljVI (Jj3 


; JUxl^VI 4 j1j£ 

^C-dall ^\r_ j| (Jjjill d^la ^^1^ ^JjujAII 

; Aia^^U 

ojl^)^. aIjxhj^H c4«ai>til 1 *jj L llld <1 jjoU^ 1I (J^liil ^ j2Ul 2>°3^ 

Ajjdj ^jdlall 


(jjj'lll JlJ^V A*‘fc*W Sjj-ill 
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(jAa^)^,a\' ^Jajoi (_3^)iaj3 LaAic- lAlllj 

_<JjAil! ^3 (^J-axJjuiA]! ^C-L^all Alii ^_gic. cJ^-^J _J~>^jfl 

; ( jg,|j^a2 Jja ^alg' Ci'kyMa 

2 A-^joiij ^)fLual)j 2* _jl (JlLa aJxjjola]| 3l^a]l 

. 1 : 

CllLLais i ^j-saljL-a^)ll Aj 2^ 4 ^ *>>aU Aj^l JlLa AjJa^^all «2^a]l -2 


^ . (_£>^ _jl ) 4 <AL^)£L3i (_pa-al_a. (JlLa A)o An<al' ^l^all ~3 

.JjLoJI aKAu 2jJ^'>JJ^ t 


^l^)_C- | \c. j *i«\j (.**1 jyi 2 i_) (3^_*-^ j>*o (j ^<a 1 ~4 

!■>■'''''<^ ^al^c. 1 j O^ 3 ^)^ 0 

3 c!l).J-^ ^ ^ (JJJJ-ujVI Al tti^j^lJ ^j_-a 2^ ^Ij^a 2^H *4\35 “5 

. f'> 

0.4 C 5 ^VA_ia jjjj f'J-C- 1 <_£jjj -6 

. ^1 jc. 0.6 lP 3 j 3 ^ 1 f'j^- 

(^i£ 6-5) ( f 'jp 1 ujj ) l£c 3^L^ *j-^' -7 

2<o A_ba£ ^3 Jc.1 *■«all ^jAa^J Alii 2* A_la2kJl dljl£ llli 
(_J-axj ,_g£J lA^ia^j 3l^<2) AiauAll 2>a A_LujLoi^. ^jj£I l—ll^aiLLali 

1^2 




j! A_Aa2l A-J^^ 2 h° LS^ AH 0 ^2-^ 1 U2J ci^ 1 _^ x<aJ 2) 5<aj -§ 

1 <ag jK 2>° iS'^ ^aL^a^)ll Aj2^ 


a_jjIj^)^2 a_ 1^ k!2l ^)A cl)-- 0 ^ ^ <•. i >j j 2^ -9 

. l 3J* j4i LSj* j- 11 uj^ uW 


(jjj'i^l) JlJ^V A_ajilaJI Sjjill 
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bi jb A x uNf I ^jjc. b^a]l Cllb^j^A JaijJa! -10 

JaxjJalb ^a-SJJ 

(_giljl <. bJajj blliuo ^ ^ ^ ^glaJl -LaJ^bi ^IWuul (j^AJ -1 1 

■ jj’uii^ nil (_ja Jaj ^ ^rjJall 

4_ijudj Aibbl o^A 4 A LdbLall a^ball ^jc. g.1 ixbaiVI (_j£aj -12 

%40 AjJa^)^,a\) a^ball 

blbS V jlj aA*1\ 'ijl^aJlj ^LaJjVI Ajlijj c_la^j -13 

^jJajJ V (jlj AAj^abll ^I^aII £a (_}£jj jl Vj 

JbuojVl bA b-N. -ft ^jc. Ujlbu! L-Iau 


JiUaJ! 


:Sj >^a Kj AjJaJj JjUail fciL^aj 


(^l.lVuduVb A^Ia bibajixA) Jlxlbi^l 4i.4a JjUiJl ;Vjj 

;A^aj ja 

Aifkj £ jliJl ^ja A_}jAAa]I A^jbilLb! A_ijb^ll bjj-v]| ^tJjudj (_jC- o^jbc- 
o^jjc- jl (_ja dlll g j ^biLu2)b jl bi3^ Aj^jlc. 

JbtJjoiV^ A_^.^a ^jb^jjuj ^c-bojj lajja 11 a^Aj ^o^SjUaII ^I^aII C-lui^^ 

AlilLa* ^9j bl i. Ail a! ^ Jjlial) (_)*-?■ blboi^bll j! blS^ll o^ba (jl La£ 

Aliij Jb^ajJ ^9 Jjliall I^A (JaxjjaJj A_j^la^)lb ^pbll Abe. ^Wij 4 >bl b 

bljlu^lJ (. *ab aII bj/^ajuo 1 AJbbjail Ae-^jjuj J^xaj 

^b3i ^ JIaJ J J^5 <3*^ cr^ C5^ ci*^ joU 

(Jjlkll ^^ajaj jAj C5^j ^>bxki Ab^ UJ^ ablc.j 3^3 L)^ UJ^ A-C-buo24 


(jjj'i^lj AajIIaII Sjjbl 
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cilli (jV -LaxjJall djjoulj ^-iLx^Lklo) i—fltajl <Llojjj j£jF' 1 ‘'*^ 

.^JljLJjud! <C- ^)juJ 


;Lla«-a A uhjli JjUiii Jjjla 

: JjVi 1 

jjl ((Jl<1$ joi o^La^ Jasli jl (jIuLaiiil JaJ^jjoi 

Ui Ailj ((_£^La^>]l .ij^jlail) dil J ij^k <j 3 £jJaj (j-a (jjSLl 

5*i a.> i^ij L-I^jul ^j-a 6 ^)jVI J^<al a^)jl £-a <Sli3 <^9 4_LaJjlj l<a5«\,a 

aUo JaJ^ioll 4 g (j-a <llk]l Ajoi j ^ UtiLLa 

.9J3-3I ^ic. (jlLaii]! JaJ^)juo i j 

2)-a ^JLxjoiIj L_Luillall o^jjujLia 13b 2)La ^j^aJ 

4j^al_k 4_a*jJalj (Jjlkll (Jjl^)i^.Vl aIxjoi ^jL ^l*Jl £-a C_fi^>la]l 

m a^g^jJall -lie- Vjl w*'i nj V AiL^laJl o3bj (J311 


Jjffll 


C UjoU 


Jjl cl>® ^15 La-ll-i 4_j^la^)]l 

£^^J1 ^JaSl _4 JIxjjoi! <C-^joi j di9j ^j-a 9^ljj 4_jAd-a U^* -0 

LaAA^.1 (jj9^)la]l ^j-a (Jjilall (j^jSijj L_i^iia-a]l C—Ufl^gUll l_baia. c_i^iia^a]l 
(_£9^aC- ^JaS (jLxjudVl Ag ~s 45 A-Jjl^ (^3j)^*»i>‘»«a^ (JjLa 

49^)J ^C-L^all ^1 

■a fc-vN a 

^9 <jl3-a ^jJajJj lg_La ^jliisll cJj" iq ^ ^al>lVutil (j^aJ 

dllj^K jl (_£9La^l JaJ^iLi. ijja Inlk C^Jj's'i\' 

A^Ij o^lc-j ^jt--l l a^)lAjoill ^jJajJ (111 Adjoij ^)£juj ^-a 

_<Sj 3^ 12 "i^jlaUjuall 

^jJajJ ^jl olc-l^a ^a Ljajl jj~s j\l ^^aC- ^1*1 Vu»l 

■ ^ Ls^" Alia^xll Lij^a2La 
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; 

(_j-a lad. ^UjoUJ j/ ^ajuo 0.35 3lx!id A£.^)jaj £^laJ (JjliS 

l_)ILo ^65 ^j-o Qj^a ^jJjuAjj 31 dlj^i£ 3j^ ^ ^9 (jla^l! jl (jldll 
^gj| ^fLuall LfiLjaL (_Jjj3! IIa Lc.^)juj dL^ (j^aJj c-La j!il (3-a30 
; AjjVI l. id lb (Jjla^a ^ (jLi£Jl (j-a laj-s ^X-ndi 93 j 

^jjjuoIj^ 31 diljjK 4.5 

. j^ ^ 0.5 
. ^b> lU50 

(.31,15 ^j^ajj d/ ^2-1.7 o±? L® 1-&3 a^.j ^-c.^31 

jl^l (j-a lad. ^XUaU ^ (jdjaiill 3xJ dj^dll (jldc. ^Idluil 

(Jj**^5 ^dldluilj 


fcld^Vl) JUdSVl AjUj^ JiUall 

^j-a 4_]1 xllil Lc.^)jujj f ^ la3l Jd3l ^}la9 ^}dl 3 Lj^jjVl ^}la9 
l3115 Lf&J £(^3a3l Jb3l dl nj^> <j-a l£juoLaJ jii5l 4 j 1 Ilia.j d/^90“30 
_.lajd. £J^)I (_j-ajJa ^5t>tl d<a (-5^ J ^ ^ 3^J 'd^XJ 

:Q#^j Axl ^ 3 

:^jVl Adjlall 

(ji Vj a^i^-d 4Aj^la (9lH5j Laid la3l (Jjgflll £±dali Ljj^la JlLa 
.dlaaflll (JjSJl Jlj^)ju LL^)j3lj ^jaJall db^} c- iijoU 13a. *dc-b AjI lua 

;4-3£ll Adjlall 

j5jJI £<a ^jJjujIj^ 31 dl^jl5 L» >l-v ^jLldLo a jd^j ^jfLaJ 
Id 3^b jb5l! jl ^>^3^ £)* 4-*dJ Jbd ’id- £jJaj 4id 

3xJj ^)jiaju3I ^ L *>>3 AxjJalij (Jjlkll 11 a Ida. £Jjdj Jjla-bl 

_^jjjuo Jjiid a1 AXJjoU^ ^g£gi jj^I j c_s^di 3^b <la.3j (. a^- j (jl 


■4 U».M a 

.Lc.^31 0J1L3I L_i^iiVl JW^ *"^ c ' u^H 


(jjj'i^lj JlJ^V La. 1 Vi all Sjjill 
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(JlLa 4_ilc.ta]| aAj^joi^ ^JajaiLo o^Lo ^_glc- IJjJ)"' 1 ^ j U^° tj.'^- (jc- a^)LlC. 

*Eajq*\<a (JljaJl a^Aj ^a^)JC-j l*L^)£L 31 (_pa-ol^.4(Jj^)J t PETN 4 RDX 

(_j-° °^P' u' ^jXun'ij <xjLa A u j> n^E A i-UaJ 

j RDX ^EVn J EIEj^ aJllc- Jjll! (j-o ^uls <jl 

V jAj cii/^ 8- 5 c> ^'jj^ 6 ^ uj^ (®j*^ ^ PETN 

Ajlxll (j-®J Ia^. (_3^iallj j^ilj (jl ^j^ajj a^jl^pJi jl ^jjEj 

a-lC- ai.laJLuii (jc- *i» j < Lal.laJLaii (jl 


4*-^ 

AjVj ^-lajail«a a-^LaJ fgl/U 4_j| ^jjc- lag] I (Jailall 4x-lii*a ^Xus 

^C-L^a 

Jjjgj| f 

; JjUail ubj«j 

(j^jfijj t ^C-l ^gJ! (Jl >/i)V JajLuoj ^gA j 

^Luosi ^gJl jl»‘ q 1t ^jjuoI (wjJLiJ! ^9 >*» ^g9 a-iic- 

: J' H^-s 

: : Vjl 

^_gj| ^joikjj j _ 7 kQ N' ^_g9l£ Ej i3j ' j ^ ‘ u j 

\ (jj-GJUdS 

Jjttit -1 

\ 4_jjV1 (_3^>1EIj ajjiEyv**' ^j^ajj 


^)£jUJ AS> \ 


^ J)j > lE^ajji dil J jJS aAA ] — 

. 35 ^ 10 ^ ,>^ 




^ J-LuAj jA\ <■** \\ a3^ 3 -<-7-1 

<eE 30 <J^ (suo) 10 ac-^>ju3I 


(jjj~i41j jIjcV S jjASi 


89 




















^)£jud “V- ^ 


Clljli \ 

4_ijlj ^5 <J£J ^juj ]^Q <c.jju3( 
L_ila!i]| Jiljc-l C1 lj^)j£ 3 


iLa jx3^. 2 jx^A 1 


IQXUII „k Jj^lt -2 

^aj)j>tilj^ll' \ -1 


; J-axJl djljlai 

^j^juAjjJI CliljjK 4_u( c_ajJal ^LajI (Jc-I -\ 
A \ \ jaH x ‘'^ (jIuLaS 2>° jl 4 _jA^.V 1 -Ialj^) cJ-^° Ja^ii. JjJz*s ±I -2 

£JjoiJJ 2)1 jUil ^c, O^A £_iJa ^aJ 4 <J£joJI 

(. AjljoiI dl^J LgJtjJaj Lj^si Ia^^sIj -3 


A A 


t_fl 


4_ijlj 44 L^ ^xjuj 10 l^A 4 -C-^jjoj (J-lx-a -1 

iljjjlj-allj ^lUlill j i~sq‘i A dlaali (JLaxHjojI “2 


: Nj^i : )±& 

I (jj-GjalS A 1 ‘' ,Q *' j 2^ ^9 (J<Q»**n» J^g 


; JjUl t Je ?ujaA\ J^l -1 

: jj±±ij 

ajiJ- %12.5 %12,5 f c^ljjK %75 - I 
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\ dll^jK ^ ] -L_l 

:Q^ L Je Nj *A\ JjSm -2 

Ju* aAA | 1 jjLj^Jlll dll J ^Si 

. 4-dj 6.5 ^juj (5 (Jjlial! 13b <C-^)juj JdL-a 

(_jdLaJl ^Ic. g-^glaoll (Jdflll ^d*a dll^Iad £±ii 


■ JjUiil l ^£. dllaA^La 

4jt_id*aJ ^^9 daAdLoiAll Jdall ^da A ^ ^9 (jl ij^ A > ■ 1 

4_IaLid i_J^ijVl 33a Ail (jjj^Ia (_jC- (_jLax!ijujl ^jdcJ .2 

c9liLuj^l3l ^ya (_]Laxdjjl i (^£' (_£3a9 4jt_Ia9 


L> UJ* ■Lui Ij aAa. .1c. dLa J£ ida. 1 la.la 3 j*a]( t _j^Ja L_lraJ _ 3 

_lda>. (j^SLi Jaldll ^)ldflll jl L-lddll 

(jdt-all ^jU/i<a (j^jA jl dljlj^)#3 4_dJax (jLaxJjudl ^a9c. _4 

; dd^lallj ^ jJjuAj jA\ dllj^K (j^Ja aJJ .5 

^j-o lt/iC.j)^"La.^11 jl liliLuo^dll (j-a CS"^ <—jda 

i t_aillj t_fljidll Jaidall £-a dll^jjldll lA^)^}-a (—Luddil 

L^llddVlj (_3 ^)UIj jaiij Aili Idl A^^lajVj 

1^-laJa 3^3 ^ du^jlilljl dll^)li]l ^ ^^LaVI <. <1 i^Vi L-la^j .(} 

_Alic>^jjuj Alii^.^L^a 2>° a!\ xdLail (_Jj3 (Jdall dj^di c- ^ j _7 

^jLojJa] aJalLa (Jdd ajidj ^aLladl ^j-o 9^131 L-la^j _§ 

a^alLall 


(jjj'iVl JlJ^V da. 1 Vi all Sjjill 
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^jaS <Lax!LudA]l aI^aII c—Ludj jjiuj Jjaall Ax.^)juj jjjjm (j^Aj .9 
fjiJ&jA] CjI jjK A_ud Sijjj ^ Jl j^' ^ 

<jc-^)juj SaIj_ j <_£Ajj 

; (JjHall Ax.I n<o A_Jt!iil aIjaI! L>° fiA^luoi . 10 

djjjii - ^ jjji diljjK - ^jjjuoIj f jaa j ju ^^ dujiijj <■—>Ijaa 

. fjjSJI 


(JIaxILuAj Ls^" ^ (_£^ (Jljtdi ^j^AJ _ ^ 1 

(_palA^.V! 


Ji&1 -3 

Ojj£I . lS^ . .J^ ) cs^" aSj'^'Ij <^a1a (JjtjS (_jA 

I^Ia oAc- ^_pal^)C-V i_]^*‘‘uti ij ( d j 1 ts\ ^)j(. 


^Jt~-1 L >x\\ JjAj£ - 1 
dlS^ll (_^jdAj (_5^ A aV'd -fl d^ la. Juj ^) J-N. a‘<\ -L_l 

. ^UlVI JjSa. j jgJail -£ 

A_Lol 1J^) Ad -A 


A_ia£ ^Sc. I g Iaj ^jaIaI) ji A_ijA*a A_ic- ji ^jc. o^jIjc. 

Aalxlill SAjAja A_Aj^ali SaIaj A_JjujLasJ| SAjAjuo (jAa^^A oAIa ^ja o j j •» - 

L> (jT^ C5^J ^L>^J^ C5^ ^ AadoU g^Aj 

iJU^V! 

C-^g,3->jll (JjjsJIj (JxjjoiaI! (_^C-L^a]l - J 

■ ^jjUjuaadill dlLuo ^Ajjj (_Jxjjoia]| ^C-L^all - 2 

I^AaJ^pAill Alj^la dua. 2>° Aj!)\j ^_gic-j 

m ^jAaxJJ (_j-*ald^ iaAA (_jAa^iA SaIaJ (j^C-L^a - 1 

_ C - A (_^C.L^a ^gAjujJj A jajoUA £a ^_pa^)^A oAIaJ (jj c 'l Jk ^ a - 2 


(jjj'i^lj JlJxV AajSjaII SjjAII 
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. ^^JifLa laol^. AiL^laJ (Jjc-L^a - 3 

^^.V) C_a^)lal) 4_^.jliLaj A^.1 A <*\* * A ijJm ^ 4_J^±jj ^jc- o^jIjC- 

.(jS ^7 ^ J^J f^5 

(j-a O^lc. (jj£j) (jjLuaa. ^jl ^q'l' (Jlxjjol! 4 Wnl (_s-^- lAj (_g J*i Vi 

Vlljl J l^'i ^ W 2ij ((^j-saL^a^l CjI^)£Lj jl dlLLals 

. ((_j^aL^a^) Ajjl jl QjJjuoi jl ^LoLu^A ,~1 Uh^j^j) 

i l*L^)£L31 4 RDX) 4_jlc.lall a-li-Ajoi vlajuiia o-^La ^j-a ^xaj9J Via 2 k>j 

l^yasu A^jJ \ <ai n ^h. \ ^C-L^all CllLjjp«\ < a (jjj ^iiJj (cJ-jl^i^l 

A W2i ^ Uu*\ ^)!i£i ^C- 2 '-^'-jj‘' 1 ^ ><Q ujj (Jjc-ljj^a]l 

.VLudLudVl J 1'N^ill 

L^llij (^J^jjuj jl ^^Jaj) JLxJjoj! J-il3 4_lajuol^J ^)~s 3 i j 

Vi&lll (.-111 (Jj.^ ^'J''l O^jAj (_JjIiall C__fl^IajaLA]I ^j-a ^JLxjoiLj 

Ia^jjAj L5^^J ^ 1 2 1 A j^)lakfljVl (JlxlLuiV^ Via. 

A laALall *ioLa]l ^laAiJ Ia^jjAj VijjVl (_pa^)a^a]| o-^Lall j)y A\ s 

(16) ^.J L^ __pail VluoLljoV) A W A'iI' j I'sq'i ^jj A )-i2n,a\l a^La]l j 1'V'ijj 


>.0.3 



^ 0.3 :| 

: ,j«>>vj 

3 

“' J 1 ' J 





^ 1! 

L.v. :. 

_ , 


t 


:: i::x: x: 

Si 


■ f* 1.2 

:> : 

18 JLm ^i g JL» 



JLwiil 


16 ft, Jii 


■ <-.tU-vN a 

AiC- cillij jl ujliLul^LllI ^j-a (Jjc.L^ai) f-lc-j 4 r„ \ \. aj- j 

_ 0_)^g_) 


jj ^ajALalVl ljLi^.lj ^LaAll (j-a o^lc- 3^' J^ali ^ u^i 1 - 2 


(jjj'i^ti JlJ^V 4_a44laJI Sjjill 
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qjSLjj ia23 Aladda a.lLa £a a3La (_ja ^C-l i>.oH ^ u-o 1 (jl ^j^-aJ- 3 

.(18) f&J 3^> -2aaa AdajaA aJlLa ^ja jl A a \ ^ L»l l a Ag_i 

a^La£ dA lalflll (_g3l Jj r -' J 1 ^1') dA Lalall Jj£.ljj^a ~ j. j. a3J -4 

L-jjgiai A t~-^ll ^<j^j Lg2l_)\-dt-j d A r -J ^ ^ (Ada^iA 

.LgJjid ,^31 dll_Lalil! 

f^0.3 (1) 

& 0 ,4 (2) 
fi 0.54 (3) 

^ 0.65 (4) 

^0.8 (5) 

Lldlc. ^)jg L'aII ^C- 1 (6) 

f^ 1 - 5 ( 7 ) 

£A l3j^)£Lj ^C- | A_lja3l a«l^J A_j| A^.j) f^2 (8) 

.13j (j^C-l J^ali I3A (_J^a (Jad (jl (j^ada^)ll 3jjl L>° ^ ,023 

lA3^j dAlalflll jjA ^.daAll jf*.' x ..all (j^AJ A_jl Aj^dillj din 

. AaL ^ll (TNT) 

A-udj ^jJjuAj^ 3I dljjK Lg3l i—flLjaj d\Ittlall _jlad I A_}j3j (3^.1 j)A - 5 

.dlllals aC 8 dljjK ^C- 2 

3^3 A_Iajaii3lj A x31 3 |^a]I t a (j-° *1 jV (jc-l^^all 3^ dc. - ^ 

■ 3 r "^ L ' LS^ ' ^ j L '~'^ 

2)a 3 A_iajuol^J dll dl j!ij .IaJ^LaJ "o dl^JC- ^4aj9J (jdal “ 7 

3 .lljl jl j)-Lal d^A jl (jjJjudVI . 1U ti^j ^}j) .all 3 |^aJI 

_(dl_Lai3 

^3 c_fll_aJl dA*dall j^o 3“ | daj (jfLaJ jjf^-ljidl ^ dc- - § 

_dl jplj 3 AX -i3 LgJajujj 


^AC. j A_j| ^3 (_£3laul jjc.dail c_flj^)*j 3 ^}j Ia] laaaj>«aJ -9 

Adjadl ,ll ja]I j)l Uj£LS 333 A-LadLa]! a^Lall £a la33 AjJaja3l 3l jaII 

jjlij d!3l £a (^yaL^ajW 3jjl ^dklLuoJ !^La3 id2ld ^ V) V 

c_^in 3^ a *^bj 3^' l>° ‘31l3j 3:2 ajjaIj 3j^*j ^ a dl:*‘'djj.-d^ 

dl^^l£ ^a A_^.j^aa Ja 3 ^. ^_^3 3 A»ld dllakll Lai Aj 3 aj 


(jjj'i^lj Aa131a 1| ajjlll 
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(_gl c.■ ^Aj (_3J^> rn-a" ij' j<ajVlV' i" )\'\ } J-& ^j4juAj^3I 

'■Lsfl ^ J* 

" : t jsi\ a±j*1\ 

jljxmjVI ciiIjjjj£ y* ^j^-250 l>° 0^125 

. l^L<M ya A uti^a-N 


(j-a 3 £-* ^jV' 4-^.J-al! £Cjl3l -la-ll^Jl c> * 3^195 3alk 
Jajl^Jl >>i<a (j-a ^3^‘2.5 £-° 3^3^ c — 1 ^ 

c_tgJ\J Ajjjliil Clll_Laii]| jjJ) (jjSLi IsulaJl )3 a Ls i j 3f JUJ /f^'3.5 (jj^Lall 

4 jjgii jg^Jl o^33 cs^ lWh ^WjSi 3 j^ 1 n oljjKllj 

Jaola.il (JjL^aliK LS^" *'-^3LaiJ) 


&\^\ ^aj 


'ixjLLa <jc- jd-al) 4_j( ^yc. ^C-L^a]) i - \ f' J)' (JjoSj ^jA 

4 jjgil jg^Jl aAjAjoi *i^L3 ^jjd-a^La QjSLjj (j!LaiaJj tilLuj ya 

^j'uj.i'nT ill JaJ^juj (j^ ^JLuiLjll 

t-lj^^all !._ U»*\ ft- \ y a La^J^la (jjlsU q f\ \j.u Aj 3 Jk ^ a _yj 

3^jj 321 juj1j ^yla AiC- jf*-' *■«all I^A 3 <0 *~' Utl ]J 


(Jj 



>LJI xo JjLa 


^ It iiii<i li^Lo 


1 8 J Jlw 
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4 W j> : >i A^^jl LlS^J 4_1 jIj^^]| i^C. ' JaJ^) L>° - 1 

■ Jc.1 j^ali (jl (_j^-aj 4-i£Laj LijIj^)£^ 

C-iLAL cjUij l^iklAj A \\ , : ''-v Jjj ''I ^3 La yz£- ^jr_ I j , 31 2 

.f-jA^-J \ g \f\ JJj \ g jl& -laxjJa]) ^aAC. 


o-j j »_4 «jU» 







L Uw3 jp >Tl i. 


<0jlt 4fflVrt 




<TI.. 


ciiLuJll ^j-a (j j'uu'N nil lilLoj ll - 3 

(Jjc.L il^IS j>~v^ U-jjgLa. J o^)i* >.31 LijIj^-31 

^jj^LuO 4-IaIII AxJ c3]Aj 

19 Lu ^jA La£ ^3^j3l^ 4_i31l 

^3 4 -v'iq (_l<axj 4 jlaU! x ja^J V) Ljaj) ^ j j 

31 aALall l g L^. lA ^jJajj A^ia 4 Limljj 

^-Ijj ^jj^LudJ o^aL^. dlLi3 A^^j ^jlx3l 4_j| La£ 
_43Lkj ^l^sbU 'Lb^ll (J-oC. 33 (jx 


^>j£l 2)-a SAliL3>U cAIIAj 3-^3 4_^.3^-° fiAjAa* AAJ^la 31 jA - 4 

33a (_pa^a3l oALall 31 a ^aJJj (_pa^a3l j ]y <n dlL^^a f.3^> 

3<31 ^3 ^jA La£ 4 la-i33l oALall 

4 Li i .'I JiL^»j 4_njoi^. 4 9 Ia3 La^_LiJj ^jjjAlc- alAaJi 1 joI ^j^aJ - 5 

£j3^) iLILuo 


A j3l ^\j!\ ^1\ 


(Jjljj^all 4 jjgil i.'- n. 3Slj aj3 3^3 a^SkilLa Alj-a ^A 4^aj^al3l aI^3I 

(_pa^a3l Al^3l J SaIc. l^jjlji ^4Jj 4jJa^a^a]l Alkali ^j-a 4_i^.^)l_iJ) 

^^ulc-lil! 6 Aja3^ (RDX) Lj ujjKjmllj Jj| jj3Ij <3jjSL3! 3Lj 

.aI j 3I (_j-a Ia^jjc-j a^yjl3l dlLalL aIIj (TNT) 


(jjj'i^lj AlAC^V La,) Vi all SjjAll 
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lj) jln]( lajMi. 


{_$J ^aJlll ^cjllll ^3 o^kx^ja i 4_j3j Qj^J LoAic. Qjl]l f.Lja±J dll^jL 
(jl L-iaJ AUaI (_ja ^Lall (_j-^aIi<ojj c-Lall ^3 (jLjj3) 4 jlj^)juj 

jg j^ajj (^jAj A_ila^) ^Aj Ia 4 j^Vi'i V Igjli V)j j i~s^~il' (_Jj 3 )Aia> L qqVi 

a^jIiLaj <i2aOA ^-Uxl ^jjajaull Aic. (JLvJJj ^170 Aic> 

jl^LaJ ^)La>jjVl £jC. 4_^.^p ^_pai^J <■—l^lc-lilll 

^joIaIVI L^j3 A^.jj <j^at_k) LgJaJ^La. ^j>a*J ej3 ^1000 

j! laoL^. (JIa \ g » a i_ LujIAa [_£2 1L1 alAaJLuii (j^axj ^3 (jjoi^J lAgJj 

Ljaj) L—lLjoC-V^ (_pa*-3 Aua£ Ljaj) aAaJLaU ^A j 4jj3j AjuiIao^Ia 

.AlAaallj ?cjl]l <C-l_L^a <^3 


^jliill Au ja£ 1 (N 2 0) ^ l g irL * AH Aic- 4_ji ^)AaA 4_j) Ia£ 

^3j o^)±& 4_ia£j <1 (_ya^)x3l Aic- l—U aa ^aLuj (‘^^ i^ oaII jliJl) 

(ji Ia£ j->qVi (ji (j^A ft o AjaJ ^)l3l ^ Ac- \ g n-N ml ^aJ I3)j (^li-A (jl^A 

^ lal A l •^Jg7 (._ lix j Ia^jIjC- jilil ^jjoiLia]I (_pa^)xj]l 

LS^ L$J^ j' 4?V 111 A j^HaAll dll^jlnj (ji 4_la^.^La <■ _^ 

I gjuaa. (JA £3 jj JiIjaj clJaik 13) V)) (Ja %33.3 Cir^' 

.O^yc- jl ( >ha1' TNT J' ^joIaIVI >ha ( 31 a 


;^jajjaV< CjjjjAj j^aaJ 

^jyiJaau (J^aj 

: 2LyV! <13UJI c.u^ c3jjl3l (_yaAl_^. ^a ^ajjj^AVI Aj^)^jK (Jc-lalj 

NH 4 NO 3 (80) + Hcl (37) NH 4 CI (54) + HN0 3 (63) -> 

4_jj3VI ^yjJaaA (^3 JaxIoU ^31) ^a^jJJ^ a^M Ajj^ 1£ ^jAa^jJ till! 

^3 (AL^Iiii]) ^aAl^. (^glc. L-bal^ (Jbtjudllj A rsajallj 

CjIjjL j^jj j) J) Jij ^jIa ^aU^ ^3 (JijlUl ,^Aaj ^1 j 

^ 3ax1ujJj <■ kaA ^al a^3I t^k (JiaJ ^ jAJJ aVI Alll jllj 


(jjj'i^l jIj^V AajIIaII SjjAlt 
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AjuLaJl ^A a^A) L*L^)2l2l (_pa-ol^. £-a Lu^-aVI jlc. (Jc-lidJ -2 

£xJa^yJ -n.\I (2^.)^ l_lj^«VI _jlc> ^jl^alj t^lli (^ k iaaaull 

L_J^jj| 4_La (_3JJ^ j) d^Uj (J».l.i Ljj^oVI -1 luj£j^)AiA 

aJ^IxaII C-jjoiai (_pa«al_a. (_£^p^\ <jA^j3 u 1 ‘'^ j 

;diiVl 

NH 3 (37) + HN0 3 (63)-» NH 4 N0 3 (80) 


tdljlij o^axj 

(J-aC. ^ali ((Jlj^a!) ^ajoLftlyi a^)^jJ £-a ^ajd^aVI Clll^jllj ia-lld 

di-iAx^a 4 9 da^4 ^ic. lA^iadij laoL^Jl ‘:-l 2 4 o !**<■%. -a c _ jjoUj Jaj^/ld 

I^A 2>° ^14 Ji•>V 4-jl ^alxll £-a) ^^A a^A dljl^S (aA^.j-o 

,1 lu&j^A ^L. \ ^j-a (jj^-a <_£j.ll (jjc-lj^a ^Jajuol^J (| \ 1 Q.5)^ , Utl *n Ja-AaJl 
^t - 0.3 O'® UJ^® OjAj ^C-ljL-a A lajoil^J ^>^sj JaJ^IdJl dul^j ( qjUjuJ 
l *al j^ajjj iaJ^LkJl 4_ijudj (jjj d£l*Jl <JxLaJ (jjJJjuoVl O'® 

dul£J ^ iL^all jUaai 


- > 

"2. ~l 

q 




■ 




■ 



s. 






jda ,y 

.15 

^13 

'^11 
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1 

k_ 

[-<) l-li 1 -1 5 J-25 1-35 1 -45 .-50' b 



(1) ?* J <£&& ^ J 


;djUa^!>U 


A Aaoiij ^A 1*>)K (jl (J^jLuJI ^jLnll ^ajuj^)ll (_j-a ^Oalll- \ 

.^jJalj ^jA La£ i a»L>«\l ^9 L^lli OiJ IAjj \ |12 


^A la.l\dll dldx-a (jj£li (Jjlo^VI 


Ua -UC- 


H 4 N0 3 + 2 A1 - > AL 2 O 3 +N 2 +2 H 2 + 2350 K calore 

ls '^ Kl^ ' u'jj' d^)x-a JjAiJl (Jj^O^ 3 ^jc. (_j^-aJj -2 

aj^j2 ^aC- 54 4 fjdJ-oVI dll jllil ^aC- §0 is^J (jjljda-VI 

. aj)Jl^\VI 


(jjj'iVl da. 1 Vi oil Sjjill 
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4_jj'i Vi ajolttlVI Vijudj (._u»*s (_pal^>cNi aAiauLa (Jlj^aVI -laJ^lV ~3 

LgJ La] 4 <i : UI 4 11 A V j l aAaJLaU 4LUl 4-iuul' a^g£ 

.jAtll ^l^sl dll_jj)ia.x ^a l lil i .jj lA"L 9^ dl^j^aj Lj ^~*.. A J Cy* 

!^ya d ni^aV' liiN Q JJg 2i<a\l (Jd^-aL^ ^j-a - 

o^a j (TNT) %15 f j^' _*? %20 - fjjjj-®! %65 

liAj ^jjdl a^jU. *ladi'j day llj ^AVLuoJ 4_laivll 

(TNT) *0^^ JajlaJI 


(1 :10.45) ^4? <JUj-®V! -lajLk 12.7 £ -5 

Au^C-1 2^° vlajujI^J 

\'‘‘'^J^).' ^aC- 0.3 vlajujI^J duj^aLM 4 >\-n. 10 d.T* -Q ~' ^ ”0 

^ 100j' (TNT) a.f^-40 u^j qj^' 

al) Aa^Jlj lg*jA2k Cjja^ajli <ajia <_}vd L-iL^a (TNT) 

l^ya L^LaC-j (jj^jlLa ^_yu ^)j£l lA^)la3 a^)Ai. ~>°N' L “ 3Aa>i ^3 

dlVi ^75 (3-aC. ^^glc. J.‘3l AJ 4_jL ^aLtJl £A ^1.75 


l^J 4jJa^)^aj A JadLa a^La A Jajail^j j i~yq'ij' <j4J 4_jjtLa (J-aC- d ~7 
4 -v jllll dul£a Iaa3 VJa^p^a aJlLa 4 lajoii jj O^J -IxiLkll 

0.3 2}C- ajdc. ^jAj laSS ^_pa^)^aJ ladda (jjAj ^)^a JadiiJ) 

—flJjdal La I ^-ua 13.5 lA^laa 4Via dIVI jJJ)^ x *N' u»5^g^J 2)^ 

^0.3 J ^a-al_^. ( ^■l )(j c - 'ij4c- ^Aj lajotlall 4_ill 

^jli Laj-aC-j ^juj} 1 lA^)iaa 4_Via djAa.I ^3 2lJ*V 1 ‘N' Aijuj£j^)J 
4 util ni*s 2)J^ u' (j^H (j-a 4_La£ (_gj4=^4 

.(^200 K.^^ ' ujj u^) 


(_^jLu3i IxliVll 13 a (J4JJ (TNT) 4i^)tLa (J-aC. ^aJ -§ 

Vada cillA^j ^18 lAjl^La 4Via JjVl diiAi.i (1;9 )v^ jud 4 

.(u^l^' ^200 ujj^' u^) f^l9 1 a jl^ia 


(jjji^lj JlJ^V 4 _adlaJI Sjjdl 
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^ AyjaiLud^Jl (jj3Jji ai^aajoli ^aJ ~9 

LuLUl £ya a^Jic. (_£3ll (jjluiVi (_j-o ^(0.3) 

38 <—jajiloil ^gjll clu3ijoll A-iLftg. J=J (j-a I^a j\£j (^Ludll 

4_LojLuoV| 4 la.dll CllxjJaj (jlj 33 j Ajj^ll ^jiajoJ! 4jl2iI ^3 A3j33 

0.3 uj^j 

^_gj2lj qa ^.Q. 1 *023 4_ia£ IjxjJaj ^aj ^JJ)' 1 *ll ^ u J)^)' ^£- 

<Xjoli ^3 ^aJ JjU.Vl AAjuj£j^)J ^gJc. (.-lla^)Il (jj3jjl 

. ja^ajl ^gHa. ^Jja-Ojud]) 


-Ia2iJl (j'® ^C. 583 lAjl^La a^iC- j i-^q'i 4_ljl_a^a did -10 
_ 3i j ^al3 ^j^JjujI \ u ^ 1 I^JlL^jJ 3xj (1 ; 12 ) 

o3^J (JjLJI laal^Jl CllUj^a ^J) ^L^aVI dli^y^l Aildai (j^aJ “11 

; L-unill 

%5 - f jli 6 j3jj % 10 - ^ \j*\ cj !jhi %85 
.gr^VI ^3 a j3J a3ic- (jjSLj AJLaJl o3A ^_g3j 

(TNT) c> fT^l JajlaJl I^A qa ft 70 jW^' j' "1 

A la. 4 >-n."< i nl ix j Aiajuoj ^3 AjuJaj Ale- (_£j3*JLj dllij lad I 

. (TNT) J *iab 

^g lllll (3-°J 3 i3joJI (Jj^ldlj j^Vi 1 (jl JajlaJl I1& (jl 3^.j 33 j -2 

dl3l^ dlJ^ydl AiljJaj ^g.*<» j) 4 \ i n\ i .'•\ \ 4 -v i'ii ^Lj ^a2ij Aj| 

_ (4 X 1 n\ 1 .'■%■ 11 

ludli a3^j (jLujall Jajl^Jl ^j-a ^-^5 29.5 ^)43>3J ^aJ -3 

_4_jla a ^yc- ^ jyj^al Clll^jlij aa£ 28 

ajoLal) aj3^y r> <; 1 

. J^>' 0.5 

dl^jjL-a ^ya>3j]l d' ^ l^g j^C-LiL-a 4_lajujl^J ^yi^a2) 

.u'j^ 


(jjj'i^lj 4_a4ilaJI Sjjill 
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Of 


tauuoJJ 


L A -iL^a JaiiiJ! (Jj^aj (j^al -4 

diUj^a *■ ^ a qC. ^xJJ jg >>oVi 

(jjc-L^all (j^jSLj ^.^gjai £j. i^yA AjVj Aj^}jlll) ^aJ (_3.jl&ill^g JaLaJl 


£* 
Jbt_i Uu2 


l^lall^ (jj£j la-ilaJl ^121 (Jc-lalil! -5 

2 NH 4 NO 3 + 4 AL +S -> 2 AL 2 O 2 + (NH 4 ) 2 S +2 N 2 

2 H 2 


Jajiki) 4-Laij 

160 

fjA^' f^l08 

f^32 


^c. 40^1 jiij 

^27 fjA*^ 

f^8 




Jaakll 


, 4 _iic.lill aJlJjLi 2 aj!)Lk ^j-o j jjlij ^Uj 

; JU^V' CjU^U iL£j 

£-o laola. (jjj 4j^)lLa 2^2 CllJ^aJ 

; ^glj La£ JjVl lailaJl ^ L_Luilll clul£ Cjj^i 


■ fjA^' ^'jA %85 
. f jA^' % 10 
. AjjA %5 


\^L La£ 4 _ijl 2 l 4 lalaJl (.-IjoU dul£j 
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. %90 

(j jptm* % 10 


<a> jllll C-ul£i 

(_j-a Al^J du^)j£]! AiljJal (jl cilli j*«oj ^ajudl2 ‘Cjliillj ^19 ^_gJjVl __^la3 

_ Ja3^II 4 > i jj! i n-N.^ a j2 

■ Aia^^La 


AjAiui]l 4_lajujl^J 1 ) 9 Jljj-aVI 3a. Q l\ 


a 


4_Lali £-a Cll'j"n'i\l 3-> lA (_£j£l 4_j| ^glc. 3a3aJl !^J lj^)L3a.l £<jj 

dl^jlij ^t. 3600) juj£a .1 Uh^j^J ^C-1 <lajaj!^J 4 *da 

Ajjoillt oJlA jLiia.1 ^ <> lj4J^ jladVI (j^J (^jj'i<all 200 + 200 + 

4lajoil jj 1& j-iajj Ale- <j^aLkj 4_ijij 4lalaJl dul£a 5 ’.5 190 

. fr4).3 

^jaL&IVI SjAjfj ^ailjj dljjAill ja^la - 3 

UJ?~ 1 a^)3j oAic- LaAic- laola. II c - id 

. %(90-80) 

. H %(6-4) 

. %(18-4) 

4_ia_*-a.. 4 <\r-l q\I qAjAjoj JaJ^laJl jA j 

l^gJj La£ ^33ll (Jjl^)!ia.VI C—ld Lol 

.fjAali S,jAjJ %7 - ^ %6 - dll Jhl %87 

| 4j3jt-3l ^As oA&j 

AL 2 O 3 + CO 2 + CO +2 -» 2 NH 4 NO 3 + 2 C + 2AL 

N 2 +4 H 2 


jJail 4 4c.U]| SAiAjuo lg-i£J ^joLalVl ajA^3 4_ijud2lj 4 vll j,dAl 4_ijudj l3U&j 

:^j 


(jjj'i^l 4_aAalaJI Sjjill 
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. %92.4 

. % 6.6 
. %1 

l__l£^a ^C.L^a jl ^ajoLftlVl O^p^J iplj^ jl £_£.d3 ^*lla>J^ 

:<^ y^b4| ^jj £*LA^ -4 

%72 

u^'jj %6 

.f j4^' ®.jj %22 


jl !._ UtillrQ J! la-A^Jl I^A 4<aic.lil! oAiAd (j-a I^A j 

.LgjjAj (. *a» i jaj _jl Q*'V' l- ^ap L^-a 

djljlu %85 
U^Uaj %5 
6j^jJ 7.5 

^}laa]l 4_ilc.la]| aAjAjoi JaJ^LkJl (j-a !i&j ^ 4 _aC.U L.ajUioj % 2.5 

A *s ^Ic. 4_La ^50 j 4^1 l“l,wl (_£Hl ^12 

■^U-vM a 


^ 50 dujj^Vl l=aLk j (5 ! 5 ; 90)(3) K. 1 ^ ^^ 

4_Ia^.^La l Agda <JjLuiLa 4 illll dljl^S isJL^j-a 4 -s. >q. ^Ic. La^_La 
.(j-Lat juo^A ,1 aC. 0.2 cl^® (jjc-L^a ^-^ajudl^J (jl 


: caiyAlj (TNT)j ^ -6 

. dilji4 %89 

[(NH 4 ) 2 C 2 0 4 >%1 
.(djjj^Jlj aJ&USI ajjSII ia&UJI liAj) (TNT )%10 

(TNT) j j ^ -7 

. f ^%60 

. f jdalV' Sj^jJ %18 


(jjj'iVl da. 1 Vi all Sjjill 
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. (TNT) %15 

■( 7.5 t-A^Iaa jl q'iVI ^aj) (f^) %7 


-8 

. f jA*^' ^jA %60 

. f jA^' c3 j^ tt l < a %20 

.Sj«5 %20 

(TNT) JaI*j ajjs jl a*.j ^aj) 


£-a ciiljlij LuoLujI j^j I ANFO j^Vl -9 

; c - Loti oJic- Aa. jjj Ji ja ^1) CIij j 


AO) AO uj^ 1 A 3.78j f jAA ^jA A 45.4-1 

£-a ^Jaikj lAia. \ <ag '>3*° A L — L ^ L5jl JUJ ^W (*A0) clti3^ (dll^Lujo 
(jjjLJl (JjLudl! LokJl £jJajJ (jl (j^aj) -Lajjt j> Al djI^A^ 


<jA A Aj^j AjAJlj 


jbjdl JbJa ^AaajgU <jjaj <jj^La 


.(4 ulklll £-a Cliljlnil 


. fjAA^' A jA %90 -2 

. jl_0^ jl Jjj.21 jl jjjlA 1A Al ^j-us_j 0 / 0 IO 


. fjAA^' AjA 16-3 

la-ll^.II j)-a **• J 


lolla. tfi jl ClLLaUjJlil (JlLa L_UjjlLa aljlaOjoil Q-^Q; o^A 

4_j| <la^.^La £-a (Jlj^aVI A'l^ (JlLa) Q^ajJa^aj iSjfi _jA 

OA %3.5 + Ajiij %88.5 ujA Aj AN' Joj2U. (^jjj >i IxiLk 

(j^aj 4_ll_aJl o^A <_5^J ^ajoLall %8 + ( <«—^ll^Lua AO "^" cOA) 

_ laja (_j^a^)^a o^LaJ o^)-iajaJ 


.LuJjj Cll/^a 3400 AN' JaJ^Lk jl “sVl' 4 ^-^joj jj| ^LAl jj-aj 

AiLja] j)l A^.j ^3 A aII i_Jjj^A ^jjAVI laoL^Jl I^C-La 

Ac-li jj-a Ajjj agaLalVl o^p^J 
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(DENAMON) ggU-jjjl.Kau -IQ 


. ^%90 

jl A-aC-U C-lda "ijLijaj %10 

- UU)ol-La ^ £-a A_iic-ta]| )a t ti jlLa la iN 

^ajuo7.5 4-^J <■—l^li i ^ ^ J^ ai^aajoil ^aJ 


(TNT) ^ ajgto -i i 

. f %40 

. (TNT) cjj^- %60 

^)j<a.Villj A_ilc-La]| ^jAjoj AMATOL lIj-L 0 ^ -LiLJl |^& 

*■ ^aifll la <L 


(A^a^va C_1uiA SjLujj jj) g-a dljlllll kjta. -12 

dljd %85 

. H%15 

<jAj ^45.5 oj99 ^laa djJla.li la-jlaJl 2>° ^aC- 100 JJ~>^ ^ 

^al.lVniol £-a) dj^j^ll l x~A (Jljj-aVI 1 g jlc- du^aJ ^^lill A ~s jdall 

. (j^c-l <J^a. cJA^V! <*— 

SjAjj ^LAh -13 

^ajdjj-al dl jlij f>L. 2 

• ^ 4 

fC- 1 


aj)j*i«an o^)9jj 




2><a ^Jt£l (2* CS^ IgJ jaalaJl I^A 2>° 70(j^ 

. (Tis 


Aa.j 


2>-o ^c-5 dl^lj ^120t> .ijAa. LiA ji~^q'i ^aii -14 

0.4 RDX 0.6) j* (Jc-L^a A_kjajljj djjAll 2>« f £.5 £-* ^all 

a^)9jj 9^a.j O' 0 J. 1 ~> q " 1 ^ ^ dj ( (jJPJ* M VI 

JadlaJl ^^9 ^jdalVl 
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llfrkfttkj ^jaVI tdljlnll p**-} 


:(KNQ3) ajp -1 

;UjAJaAJ 


C-UiLa. pL^idll (_pa^l_a. £-a ^jJjuAjj2I (Jc-lidJ lA^-ldaVi 

: LAn <LU-all 

KCL(75 gr.) (63ml) -> KN0 3 (101 gr.) + HCL (37ml) 

+ HN0 3 


^aJj]| £-a ^ jJjuAj ^21 dll jlnj jA ^ jJjuAj ^21 dll jig Jaj^iid^djl - \ 

; LiiVl *.-ixdll j jijjuoVI Jjjl2l ^iilj dii^)j£llj 


dlljlii %75 

. H%15 
.<Ao4 %10 

%20 CS^! %80 Ljoiij ^LaJ <fLnjqi OJ^Jj £-a jJjuAj j2l dlljlij la-lid 

^a ^al x 121 ^ila lA^ldadl (N 3 .NO 3 ) ^J.. ''.J 1 ^2' dll^jlilj “2 

|LiiVl ft2jt-2l L-Ijoiai c2j^)ln2l ^_pa<aLa. 

NaCL (170 gr.) + HN0 3 (63 gr.)-» NaN0 3 + HCL 

; ^jj^j^all dlj22 ja£U 

L-jjaia. (jl^jl^VI ^l2l ^^li-a^lVI £-a dlljlij ia2d 

;4_iiVI L .luull 
ajjJlJJ^all dlljlij ^aC-170 

(jj^uLa fL 54 

;AdVl ^Llx-all L-Ijuia. l2Lj 

NaN0 3 (170 gr.) + 2 AL (54 gr.)-» AL 2 0 3 +Na 2 0 N 2 

+ 0 2 



<J 2 l_*^a L. 


1 > aai 


+ ^aj|J*l^lV I -|- ^aj-pj^.oll dll^jJJJ L 1 A -2 

^121 (jlj3a.l 


4_adlaJI Sjjill 
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NaN0 3 (85) + 2AL (27) + C (6)- > AL 2 0 3 + C0 2 + 

Na 2 0 + N 2 


L_1 


jaull 


<dli^)j£]l £^a 1dll jjjj ~3 

dlljllj ^(170) 

■ f c3 j^ >t i <Q (54) 

.(g^'jj) f^(16) 


2 NaN0 3 + 2 AL + S 


; LilLill LLI*_a 1I (._<>>'->• (Jc-liil) ^jjj 

-> ( AL 2 0 3 ) S0 2 +Na 2 0 +N 2 


£-a ^ill (<-a ^jjJj^all Ljjjjjj JojA - 4 

\ La ^a lalAll I^A 

. ciiljiL %73 

. J^P % 11 

%16 

I (TNT) Jl fra paL^I Ci\Jnl -5 

. ck»^j %72 

(TNT) cij^-%28 

■ A-jIc-Lall -li-ld la2a> jA j 


; ^j-iiajli Jja^ia fra p<aL^ajll diljlij -6 

. (j^aL-a^ll dlljli 12 
. f JP 'j-^Vl c3 j^ tt l < a 1 

(TNT) *» *<» IgJjS (J^Lu dlia. JaJ^Lkll (_£j3l (j-a jyiat'i A laNH o^A 

.j^Lo^l ,1 n J^)A ( 0.3) ** iuail la A a jaJ ^C-L_aj ^ali ^s3j 


:(TNT) fr* ^ -7 

.f ^%60-1 

(TNT) lsj^- %40 

■ ( j.d ^' j Aldi -lalik) 


(jjj'iVl La, 1 Vi oil Sjjill 
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I £*LAh - -8 

^jjjldl dllj!ij at 4 
aj) j*1<all j ^C- 2 

.<dlJ^}j£ aC. 1 

; (jj*W la£U 
m Ay^ ^jjW^I 

I^A i jjj 4_ijLdLa Ajjoijj ^^Jju | iix- , a]! £-a 9 ^joiVI 9j^)1_3l -2a-il^-l 

^j^Ja 2)C- (_jd9 jl (jjc-L^aJ j dlalkll 9 j^)I_j Ax-ld^a ^9 Ia-2-dIl 

. (_j^ij<a j j dljj^a ^ij^]I 

%20- %80 ^joLaIVi sj^jj ^ 9jjujVi 4jjL2I K. 1 ^ -2 
_ j)\ j^ajVI ^g_ii ^**J 4.1 ^ Jd9 jl (JgC-l l ^ 1 ia-iL^Jl I3 Aj 

4_Jajuol^J 4 _IUjJ ^jJjuAj^j dll ~n *i<a^j £^a ^aC-33 ^J^l <3^j^_)l-J ”3 

^jj^judiiJl (j-a dll^l^ ^daJ 

:(KMNQ4V^jJi dU^j. 

-1 

,jOjaitjj2l dlldda^J %60 

. f j^' %40 

4_ilc- c_ilxJ^g (Jjj 9 jl (JgC-1x«a-i ^adij ^jAj ddi la-3dll I9A ^la*j 

.ja^Aiil 2>° ^p^l (_3d^^ ^^3 


; 4 k yM a 

jj^-laj ^9 * dkld dll^ (jljjujVl ^-3 £>^)9jlLa o^La ^j-jjaA-J^l]' dlldda^)J 
9l^ail £±s dl^La^a ^^9 ^-Liij ^jldad Jlj A^l^illj ^)LjVIj L-J^dll ol_La 

4_iC.lj^ll <Jj9Vlj 

^ Jjjudlj^21 dlldda^j aAl 2 ”2 
_^)£juj aA ^ ^ 


(jjj'i^lj jIj^V dddil Sjjill 
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^ JajuojlLa J&J cJp^ jl J^C-1 j^aj JadiaJl IjA Q 11 ^ 


.^jOjoitjjJl CjLbu *jj %75 -3 

■H %5 
■>-%5 

. f 6% 1 5 


.^joiIjjJ CiliciaJj %80-4 

%20 

J^xl A-alg> ij| lj) jlaa. 

.IfrSljjC.j £-a aAa. ^^gic. ipLa (J£ (j-° <pV -1 

^jj AlllLlai ,*«<a lalaall pJj LgPli^.j -il^all a-taj (j-° ^llill -2 

A jjqil l,a p Vjl ^aAj^all (3-a^jj -il^all lal^. pj ~3 

4 Ajlj^)ju 3I (_Jjl!ia]l cJ- 0 *-^ ^j^aL^. diL^jall cJWp^ - ^AaJLaij -4 

_ la.4a.II jUijl 
_ U ^-n-U ftjj^.1 <L^)C. (3-aC- pj -5 

^ajudll jl PLujoi^LlS^ j ^°3*J 4_lajajl^J U^la^l! ^j-a la4a.II l'* 0 ^ O^H “6 

pl^aJl ^Lj (jC- IjLlxJ pill ^aJJj 

a^puUa *j .'•> Q ~' cj^ JaulaJl cl)- 0 




Urea nitrate 


(jjj'i^lj 4_4jalaJI Sjjill 
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C0(N0 3 )2 


: yfG^ 

Vj ^^ll C-l-21 ^)ldj (_J-alLaJj e.L2l ^9 i_JjAi (j^l]l e-LjaiJ 
.k£U2l ^jJajJ (jl <3^9 (. *oq-v*> ^j| l _ '-v i l*113j <ila^) ^Aj Idl 


: ^JJ^ J^aau 

_Ijjj 3I dll jlij jOjdxaJil ^jjjkl^ia Aa .jl 

;^jVI &jj^\ 

(^Jc-lidll 9l^aj i -lid Jc-iijii Jajuo^£ e-Lall Jjjdj Idli 

lU135 *1* lU150 ^100 

t^L^jiull £jdaj ^Loll ^3 Ll^j3l AjI^I (_^9 Alj^laj! aAb Ilij 

"i^dLua Li^jjjll dll^pd dll^jL (Jj£jj 9 Lj^jJl (JjW^ ^^ic. 

_C_flidlJ ^ld^)J 9^)d 


;4-dlaj| 4jjjla]| 

lgjj£j A Vil 'ill Ujj3l dll^jlid aj3 4_i^.U (jx (Ji>>»^VI 
I ^_)2a-al_^. £a Li^jJl (Jc-lili ^9 A9J^)ja]l oAbj 4_dd*aj9l 

. ~ i»' a\I ^pa,ol_aJl Ixju *Ldil2l dll^)lid]l oj3 qj£jj 


; JC-liUl L-Lujj 

Jdb <J d^ l$£,j5l L yxx\^ qa <J* 126 60 

_^jiAjudll ^9 lg9Ua. (_}di£3 l*£Jjl ^_pa-oLaJl L_fllia. Auj ^\*J ^jLo 

■ ^jjjJadill 4Jdx-a 

CO(NH 2 ) 2 ( 60Gr) + 2 HN0 3 (126 Gr.)-» C0(N0 3 ) 2 

(152 Gr.)+ 2 NH 3 

;UjjJaAj AaL£j Ujj3| CP dLa^IxAll (jlaxj 

4_jc-|^jll (jd^jVI Aia joU ^-3 ^j_j Aju dajj Ll^)j3l (jLadLai! ^I^^J 

ajl^)^. lax *>i ^9 ^al *jjjj ^j^ill g.1 jJaAJ dll^jL qC. ajbc. 

4_x_iALa o9l_ a (_ 5 —^1 32.7 4_*ll2l lAjlg_i-dl o^)l^)_a. (j_-a <_J_9l 


(jjj'iqlj 4_adl«JI SjjAl 
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(_£ jlc« ^llalj3 Lj^ofLiIl IgJc-lij c-laJJ ^Lall £-a (Jc-lilijj 

Au^i ^liSjjJlLaall 


IgJjJC- cl>°J %46 4 "\ Wo ' cJj^aJ 1) ^gjc. JiLajuj LjjjJIj 

Aic- Aj^al^ AjIj*J ^H=U tilillj f.La]l ^al * «a!Lal 4 x-^)juj 

^jA La£ Llj^aV^J Alial^l ^jlj (Jc-lilij lA^ljJaaj 

)Ajll*lli aI^Ix-aII <^9 ^jJalj 

2HN 3 + CONH 2 COONH 4 -►N^CONHs + H 2 0 


:^jj^ 

4_Jjoi1j ^a joIaIVI ajJ )£-A ^Jjj^aVI Cllljlij £-a Lijj2l Cllljlij Lula. -J 

1 :2 :4 


\ \ \ ;4 A-UjiLi I o^)9jj £-a Ljjjj]! dil^jlnj IxA^. -2 

.2 :2 :6 ^, u A ^joLalV) 0 ^ 9 ^ ^-a <21 aj^>j£]I ^a ciil^jinj I=aLk ~3 

c> 13.5 :4:38^ciI j^VIa^j 


2 C0(N0 3 ) 2 + S + 4 AL -> 2 AL 2 O 3 + C 2 S + 4 

N0 2 


) ^ajj '1 .a AI £a Ljjjjll }~i lA -4 


fi^j^a AaajjL^a jUaSl £a la-lliall A alia. ^ (. _ jjgij jjjj A92l*-ll (J2i ■«*< ^aJ 

.^lull ^ajuj^ll 11 a ^_9 (JIaa jA La£ 0 jHa]| jaaj9g]| JbtJ 





I 2 I 





ill 


(2) f^J C5^A? f^J 

patj] Ljlla^^U 





































^ Uail La-lic- IxilaJl (jl (JjjLaJ! ^gjLnll ^ajud^}]i ^jJojI _ \ 

j Iajj ^a Ajjaij Aic-j .J . > Q ‘' L$J$ OJ^ 


.(J J^.1 & J* 


i._»» > <a a 


■ OjlLudl ,1 UtVj^y aC. 0.3 3a^ (_pa^)*\ < aj ^-laSoH _2 

LjjjJI dil^jlij jj*>» Vi ^jLaijVI ji (j'jj**3l (J^j ^aliV'u J (j^-aj -5 

(_yaalaj L^llabt-a Aic-j ^Ic- (j^ jalJ V^ -J^ (jljy3l 3^J iSjf^ j 

^aJJ J V nil jjC- A9 j^} 13) a2l£J <Aj|jlij C5^l <JL*Ljll2l 

^alaall AAalj i_ij£ *^aj cl^° 10 

(_yaala (_j-a l_J^£ 1/3 1 _ a J 1 V' AJ^yllll .AxJj l__ljl^jaJ! (_yaxJ ^j-a 

j)-Yn' a-1 j.V» n CAIjjL -laa^lj ^^ijlLa]! ^gll ^£^all <AL^)!m]| 

-AtJj lAia ^_^iaju3! Ajljoi] ^ i g lg >■ Vj ^aJ ^aJJ ^^lia AC-Ijuo a-Aal 

(Jjc-ljL-a AlajujI^J lA^ya£j ^aJJ \ |12 4 AuUJ ^aj-lLalVI a^)9_y £-a lg lala 

a^yc- jl jjlail ,1 Uu^j^y 0.2 AjJa^a-a a^La (j-a 

^j^la ^jc- (Alii ^aJJj ^a^La ^1 LjjjjII dll^yyj .IaJ^ila (Jj^jaj (j£-aJ-(5 
jl (_£^)l^)a 99^-a AjAjAa a^jc. (_Jal9 Ljjj3l CjIjIV Ajjoij jys^n 

CllUj^a ^9 Lj £jJajJj (_jc- IajIsuI ^aJJ Ujl g x ^aj| Aic-j 

A IX juia 1 1 ^aC- aIajujI^j (jl^a AjAaJ £-a Ac-^yoiJj (_ya^)aj laylaII 

^aJj ^aLaa ^ lilli 9 xj Aj^ylill A AaC. ^aJJ ^aJ C - Jjlxlll A; V<~- Igj ^aJJ 
^jJaj ^)lLaj-a^)j aIsjujI^j lx2aJl a^l^a. Aa.^ 0^1^ (3° 

_ ^r-l l ^»\l 


i\jjl<A\ iai^u 


;l^ufl<jA 

s-\ l a1jI§ ^yc-j a-La]) ^9 C—ljAj c.Lja±J dll^j^L 

^l^all Ac-la-a ^9 (J-aaLLaij alu£j^ a^La J (3° Aj^la^l 

(JlLa Clilc-1 u^ill ^ya J^A5 dll^jlill qa aj9 Aoil a^)>alLall 

(_yaxj ^yjJaajj L_lliii]l A *11>C. AC-1 u^> (_^3j (jlLa^ll ^jVijjj'l Ac-1 n^-> 

^••<lr-l j^all ^j-a lA^yC-j Ajj^VI 


(jjj'i^ll JlJ^V 4 _ajilaJI Sjjill 
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cdjjls: Vjj 


dljjlS j waVi 

[^jdadill (jjJSJ^la Aajli 

;^jV< 

(Jdd dll jji dua. L_ilfljll 9l^-a]l A *i i-nc. (j-a I g j^ajladoil 

Lai $.LaJl 1 _!j9j V 4-19L3I 9l j^oilj %35 ^1 ja. AjjuaJJ A ilajlll £>9A 

l^ jbd-1 1 ‘'I ^alll l^fL&^g t-JjAl ^^3 dll jjlSiJl 

;j u^%S il aAaC. l ^£> Jlla 

j]^<aj9 ajOjoiLi^Jl]! dll^)^l£ (j^ J5 t'S^' ji ^>dxdi jji <dj^_)l ILI 

<aj^la]| ^A o9Aj dlJ^)j£ 4.3c. 20 ^l^p* lP 

(_3^1l A lajoil^J A \ i~>*H ^^)aJ *—jj^)j£]I *il^-ail (jjojj^) “1 

C-La <L^aj ^Jl^a. (_g jfi*\j qAZ ^^9 ^jUJl ^d dlJ^)J^]| i^JJ^) 

.jUlxil (J da dP^J 


^_ 5 la. 0 ^)dj ^ali ^ld^)!i]l 2 p (Jjl^<all Aa.j ^cjLiil (Jjl*\«all ^d^) ~2 

l *qVi V (jl <_ s ic- ^Ofljoii ^ A \ }'\c. ^^ic. 2' > -°^ k " 1 

L *qVi (^jji-odll ^^9 ^^aLaj cs^ ^ LP*^ a ^A ^^)dl ”3 

jjj^Iij (jLaxJjujVI (j^aJ Lg-L^)C.j Lg_iaJalj ^^l]l (j-a I ^ali LaLali 

l^gli La£ jajlail t—Ldll 

.<pc. ^a.16 

«>■ 4 

jj <ttli aAA 2 

;4ajl^l 4jjjla3l 

^ajjJlj >>ol' jl ^jJjoAj^JI dll^)^l£ Lai ^^Aj La^aC- dll^)^l£]| ^jOjJaaal 

^J| djjlfLU a-Lod i 4_iLaC- ^A jydallll |9^J A y^Lol' e^dsllj 


_LgJ ^dj^d]! (Jalaall A ^jU]| c-Lall (jj*> 1 ^1 A L»> nl jj dll^jld 


(jjj'i^lj JlJ^V dadlaJI Sjjill 
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; dljlai* 

djjKl! ^la ^j-o (_pol^ 0.5 .1 

3j^<3' C_ajJajj f-Lall £ya 3^ Aj^Ij £-a (_ S ^L^3 

oAjiaJ t_aoA aII c^LjljjAll jj^a ^jjjixLa 

0.125 dLajoij (jlLl 1 -l^J^I i^yajc. ^LoiaJl (jx (jj'i's i^)d ^ u*ol ,2 

.(JjlLftll (_J£juo 1I ^)jJajl (jLjl 1,5 cJ^^J (3^ 


jsJI. 5 




iJ 1 


N. ^10.125 


. 2.5 — 1 !^4l0L» 


QjSLj dU3J ^aljL-a^)]l j| ^ 2a3 (jjj L. jjulaJI ^^^liaJaS JaJ^)l .3 

dlia. A^.lj J^IaJ ^jLiLaall Aj^ajj 1,5 du is^ L^ 

(IfrJjla^j c-Lall Aaa£j (jA£l\ L- u»U 


uj 


jliilb UfrL j ^g^Lall ^jLa]! J^i^a]| ^jgjllaflll (_J^d .4 

£* cj J^*°~‘ 1 <Q l*> 0° jdLaLJI 

£-a J' J3^' J ^0 

(Jjj^ajlill <jl£ !3^ Ac-Luo 64 ftdol AjaIxII o^A ^alLudjj . ^o^Lluj Aj^jUaJ 
AcLuo 2 od3 (j^34^ 'Luolj^ i^ c ' a^)Lujo Aj^IJ^J £ua 

f.La]l 1 aI^j (AcLuo 64 &dal A iLax 11 o^A AcLuo 2 *dal o^jLluD 

,Ada Vd t_ajdai ^9 


ddlj ^L^jl! qJSW 2>° (jji^u^^l £- 3 ^ ^-c-Luo 64 du ,5 

Aii^L dljj&l ^La ^jA ^ul3l ^4dj4^ ^uLill (Jji^uail 

. (j[ <a**U)o2/U 3^W“ 3.J^..^ 


; dUd^^La 


(jjj'i^lj JlJcV LadlaJI Sjjdl 
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j dl3j tilLudli ^jiaI ^a^C- (■ J-N J , J 

.U$jjj 

(.-llajll jAj) (jxilaill j)^c-L-aJJ Clllc-llall (JbtjLj <j£-aJ .2 

j)\jb. qc. ajLic. ^Aj ML2I 

'//////////////////////////////////////////////////////////////// 

It ^ 


KCL + 3 H20 


KCL03 + 3 H2t 


V////////////////////////////////////////////////////////////M 

LLLt-a .3 


; Jo bull 


KCL + H20(0H-,H + )—*->HCL + 0~ + K" + H 


+ i TT + 


■4 U».M a 

LiLc- J' # j-jJi 


H20 


# 


■» ’OH + *H 




0‘+*H 





— (J<sL«0 Ji 

V 


/ 



S 


H2 


+> 1—3 J 3 ^jj-oo 

xi_j^K lLilcu 


||: 

H 

!j K CL i! 

■ OH 
:i OH 

LLju^A a^juuJlJ^o + 


H: 

K CL 

OH 


fja 


(8) ^ Ji* 


lgic- (. Ajo^II (j^aJj Jliajjj _jlc. dll^p 

Cl)lx.lia]| lA\"\ ^Jau^afi c - ill jotll (. - <Wo\l j| ^ jc. (JbtLuj 4 lajuil jj 

ji Liaj) 4-st9^fb Aiilalttll 

a^^Jl dll^p o^iaaII 

je-Lal! (Ji^j LLLla o^Aj CLljjK 


; 4ja *.%a 

La ^jAj ^alLud-a ^)Lj A jLaxlLujI ^jfLaJ 

l^alLud-a IjLj ^ la* j C—UaJ o^)Liju 3) Lj^jLlaJ V^J ^^j^LaJL 


La, Wloll Sjjill 
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32 <—lajll (Jlij I^aj 8 ajaO j < *-2j^ 12 cij3 

f *~A ^jbj$£ll ( Jj^'®H O'® V Aj| ^jJajI Aj^^lill ^xJj.Ac-ljai 

O-Jila^l £jQ l^-L .^ j dll^i \ 2 Aj^UaJ 

£*\ jj iat tou 

3 g <aft>l 0 . 1 c. dll jjKW jjj 


Oj^ j 4jjMI - 1 

^jjjuAj^ill c_il^^l^ ^c-2 

aj) 11x11 ^C- 1 

. J^-al 1 


;4^aljA 

V!-*!^! (JjL IjolIj j Ia^. A < j>21ja^ ji la-il^ 

«ij^)l2l O'® L^^l (Jjc-O-a 1 ij 

41—»'q~ iji q^ a 'j diljUll o<® V-1 j cjIjjKII 


L-AjouIU -laaL^Jl l^gJ ^Ull (jl^jl^VI AJOjt-a - 1 

_ ajJjoll-l^Jlil C_ll^^l^ ^C- 13 

fj^l ^ 7 


mJ L^\ Cjjjj£ ^c. 2 


a 2H1I (jljjVljj (1 :1 :2) a-^j ^ > >>ql l ^jjl2l 0-® ^ 50j^ ^ - 2 

( 12.5 : 12.5 : 25) : 

; AOllill Oljj^Wj (1- 1 -9) ! Aoltill 4-boiillj ^c- 50 

!>5 0^1 J cijal JjVl k*d\ jlaisl 0^ ( 4.75 : 4.75 : 40.5) 

.A_ijliii( A_AjoOI O'® A_^iij^a]l 


(jjj'l^lj J|J^V 4 a VVi aU Sjjill 
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A nun £a ^jOjuAj^all dilj^K ^ja UJ^ 0 -laaL^. 2- ftC - - 3 

*j*ji £* ( 1 ■ 12 ) ^jj2' <sA joj JajLk ^a <d jIIaj ( l : 12) 

dll jjK]| (Jiaj tilljuj ^jlilil ^JA <_£jfll JjVl jl>q'll (jl£i Ldajl ^aijolttlVl 

la-lid. ^jl (._ 1^)1 -^*<1' dtJ ^jdalil 33 j t j ^ a'^l aj3 (dua. ^ja ^JjVI 4-JJ^)a]I 
-Ia2d]l l-l^J 4_ijudj ^£j3l (^> ( 1 i 12) 4 Un\l 6^p__jJ £a ^ajjjuAjj2l dll^jl£ 
Ajjoiillj (_5j^Vl ( 1; 12) uj^ dlldj jjA.vill dua> ^ja 

_diljjK]lj c 


i^jUjii jjjUi - 2 

dll^^I^ ^»~N y 

. UJ^ 1 

11 


^3 AaIa^ILuoI 2 1 "~* q )J) 2^-^ jl (Jjc-L—aJ ^JiIajII ^j^)l2l ^-ladj ^j^AJ 
^jfLaJ Ia£ AlnjaiLat^. 23 j 0 2^ ^dtl !^}laj 2l-l2l A^-ld^a 

.4 lAd^all 22^ (_paxJ 4-C-l *u«o <^3 4 aI, 1 Vntil 

H-ijlaull j (diUa^^l aJ| ,jia*j 

) Ls >>»qll JijjLJI 2>° oj5 2^ l^IajI! *ij2-2l 2 du ~ 1 

i j±i (_3d^ ( - : ‘ < ;* v 2>° (dAa. djldsy 

4_lajujl jJ ^JUtdl ^j^AJ Ia£ (_Jd3 jl L d!?" 0 *' 

j 1'sq‘ill ^ ^aI.IVuuI I^A dlujjji]l ^j>»a*\ 2>° ^lakj 

diiSylllj 

2l_j^)iJl 4-j—aldj lda» lajldJl 3 I^ja 2)^ ^ j 4_L^)C. dc- - 2 

(JdS (2^^ Ajua j<^.' 13^ L*_i^)juj VI »*idl Jaildll (Jxldj dlLdiall 

l^jjdll 2)J^2 laoldI' ^3 all 4_ijudj 0^1-2 > ^ c ' ^j^jjuj 

l^2I 1 + 2 + ?**> 1) 

_4_]^2jj jUtldVI 

4_ijLjdj > ^ c ' L&J adallJ ^31 a jll 3j^)lJl ^x^sH - 3 

admail 4 n nl ha Jd A Q 11 


(jjj'i^lj JlJf'V d>ddil Sjjdl 
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20 £* f 22 ^ 80 

:J*^1 Ajjjla 

aj±xJl ^ l$x. daj 1 g-ll^jJjuAj^dll dll^^l^ ^aC- )*•> 

jjg Vi Au jjjLjjojll (JjLoj ^ja ^b. 20 l gjlc- L_ )j.s-i) j icq'll l s^ulI 
2-aj 2y2"^22^^ *•_3^3 4i2ld jl ^gjLul^ >\9 c ' ^ ^ >in '3^ ,«aH (j^-o 
3^3 4ildo ^3 l ^-»ll (_Jj tilli Alj Jaola. 11 iill^)di ^a^C- 2 L ^* > ^VI 

.^laAill 


;dUa^Uj l-ijUJ 

X 00 (jc- ^dij ^aj^asli Vidi 2}-° addlo Vilc-li Jajidll 12b dliil 

.^a-a 4 l^iLajuj ViAiAa. ^3 ^juj 30 a 2^^ t_jjal laa3 4_Lo ^L. 

C-Iji j&j 2l-^32 A ^ dljj ^auoil dldl dll jllu^all ^ jjjjjjjjjil £-l_li -2 

4 c2 3all dllj3 dl^La^a ^3 ^Ijj La^ ^j^Lijudl! Id 3^- Jal<a 

(M3) 3fl ^3 d1 Vi ^)j)g m<a dll,ViUjj.all ^)Jj)j,<oill^g 

|l_1m ill flJjjJaai 2)^ A 3j 4 V jlill 4_2I_2 <._0 <lVnl 3 -AXJjjjJ 

^ * t 1 >><0*^ I LaSO til-1 \J_" •~ \ rr\ 




:J^xll dljlad 

3 ® 3* 50 (jr^ 2^ 2 ^' ^Llijdll 2^ <3® 50 2 ^ -1 

Va.jJl ^lijjl ^a-ic- 2a^)dj ^-a.La.2 C5^ 3^2^ 

. ?35°lP 


isjlja. ^ (jjLudll lail-sl l ^gic. ^iill 2yj^' 2^ lU 20 £da -2 

^g 2 a. ^l-ii 3 2)133 ojl^pJl Va.^p £ 3 jj ^dud-all t . n l Vi 11 £a ^25 

. f 70° J\ lU3 


jl 4_aJ^)jaj A lamil^J l g Jta-ioil ^^ic-Vl ^l 2y2"^22"^ Al2a Jddaaj! Adi ~3 
3jl^ ^ 4 l~», „l jj 4 >aV>U ^tJ (illij jLaxJjudVI 2^^ ^2^2 a 2^' 


(jjji^lj jIj^V dddl Sjj 2 l 
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4 !•», ‘il i^lll (_JC- (. a^gJ ^jL^all JUjuj^ j^)AjA 

.<Lil£11 PH Aijj 


%3.5 


Aj^Ij A_Iajajl^gJ la4a.Il ICA ^ ]<a5 ^a*' ^jfLaJ - 4 

.IgUjU (3^ AjJa^a-a alLa <_£l ^j-a dlLal^a. 


)ldj 


Cm lAm o 


i^gjxll ^l^aJ (^<a AjV la-llaJl I^A^aaJiJ Aic- - 5 


** ** • • \ e * ** * 

(_jj^glal Ljajl Cj^j A-Ijg mj (JxILolI (jl (j^-aJ 

2)-a ^j^g^JJ ^C-ljL-a A_Iajuj|^gJ A_La ^L. 50 .^) .T* - Q ~' *i3_g 6 2^-jA^ cJj"' Q ^ 

. J A} iji ^ 0.5 


Ajj.lxj idlij £-a (Jjlia 4 U. i'l jj .la4aJ) ICA ^Oa.a*' (j^-aJ - 0 

; Jill! UjUl l 

oO^jj^ 20 + ^ 30 + £j\ jjK ft. 50 

4 a \aV\ 

■ «* * • 

AJllx-a ^A> j Jadiall I^J Aja^pLal! j Aj^lx-a - 7 


7KCL + 12 C0 2 + H 2 0 7 KCLO 3 + 2 C 6 H 5 N0 2 - > 

+ N 2 +4 H 2 


; £a dljjl£ll kAL - 4 

j£ju3| <4judj Cilia J CllljjKJl 4_ijudj dol j LaK Aj( la la-llaCli A_boi4lj 

jl ~s Vi V1 j 4 VbtJjCl ^)ii£! UJ^H I^)la4j! ^)!i£l la^laJl 

_ 7j r -^ - ■'-» 4_lajuil^gJ 


■ t-'l U«iN a j <_jjLaC 

4_ilc- d^lpsul! aCA (jLajj Cxj £-a Jjlkj la-jlaJl I^A (j^-aj -\ 

.(^jjiali ft 3 + ^ 5 + cjil jjK ^ 45 ) uj^ 

Aj^ala.j duajail CllLiLaC- ^a jUl £-a Clll^gl^ll lajla. ^1-lalLuo) (j^-aJ -2 
^a^)4C- jl (_gjja, ^Ida-a^ a-ljl 4jj)>tij5 £jCa^gJ till! ( 111 ^AjujoJ 

Jlil! A <a5«\,a 4-ijAa^a 4_ijl_^. (_J^.I^ c^l n J^)i£ (_gj4=^4 


(jjj'i^l JlAC'V 4 a \a-i aU Sjjill 
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Cli3j Ai^jx-a (j-a AjV) la-lLaJl I^A ^glc- ^j'i Vi 
AdLaxll oi& (_paJJ ^J.lVuJ (j^aJj Aiajuol^J 

A Uinljj L^jS La A^L^Jjuj 4 L»i l'I jj ^“L? 

(j! -l^j Ljajl A^J^judll A iajuoi jj ^j^>«a*\\l f.!^Jl (Jl_i.^| 

^g 1x3 jLroV' j^ijiVI (_j-a Jjlal AjLji <—13 j OJ^-i (_j>a ijV' ^j^sluII 

.AiAi 30 ^pLiilj 50 ljL kL JjVl (jl a^.j 

J-* jl jl Jj^ ^ - 5 

(u^JL 1/2 + Jj^ (*& 1 / 2 ) 1 + jjK <*c. 9 

Alj^)x-a]lj 4 laxll c_flLjaj fi £-a laol^. £jJajJ 

^I2k£ill ^aJJj c &Vi] AlaJjudJ a jj 3 pl^pj jliall Alajuil^J 1 ^-llc- JaxjJalt £-a 

j(Jjc.L*^a A L> l o 1 j> s 


±i±ui Li <t-v _ 0 
ajojoiLijall diljjK ft 08 

16 

. a.p=- 7 

.fj^' j' ^jjjudix-a a^p^J ^C- J 5 


iSjl^lj QjjlJI ^ gjjKjl LJl ■ 7 

.CjIjjK p. 88.5 

_La^_La ji (J^p jl Jjl-^. jl ^ 8 

• aU<vN a 


a^jxllj Jj^la (Jjlial) (j^jSL j* iy*3 C3^'\ i> ‘°. 1 lalLaJl I^A ^) ~s Q11 

.Aflla^j Jlill A -« 


±Ail\) £^131 fi* ttljjifll - 8 

.cl!jjK ft 88 

.u^jli ^12 


(jjj'i^lj JlJ^V LajilaJI Sjjill 
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jlia aJojoiI^Jj ^II dll 4_laik (Jg juoi (jJ jlill dl 

_t_i£^a (_^C-L^a 4 Umljj j^a'ij ^ladill 3^3 2123 L Aadl a^jaJl 


;dUa^Uj c-jjUj 

( daj AiljJal Ajlj 4j^aldj ^C>L^a <iajjjl jJ a jkj Jadldll 1^a^ajl _ ] 

ajllua duj jl (jjjjjjjli]| ^ dlljl=»3 


dJLaJl .IajiiJl C. Util lajNII ^^Ic- ^jjaljJl dilj Jlidl .2 

t_l£^)-a JjrJ L^aj Q^-iadj ^alij (dl^)^i£ ^90 f^3 (j^l^ < '“ J 0 f^7 

^)j^,Villj 2 j.»-L2l (jlds 

+ diljjK 70^ <•. utiill oiA ^1 ia^a Jdij j>q\3 )-»jNII Jjdu ^li .3 


;Sj^l ^ dljjl^l LJ1 - 9 

_dil jjK ^70 
-d 10 

. ft- 5 

_^jji2l ^c. 10 

. (j^ij<a j j dljjL^a £-a ^Lad e^3 .IaTaJl Idb ^JaC-l 


I (TNT) z± ^ -10 


_dj| jjK ^60 

.u^jli fdio 

. j£jaj ^10 

(TNT) ^10 


^jdd i ^c-10 

^i-ad jl (3^-1 J^aj Jaaldll li& ^)^dl 


(jjj'i^lj 4_«d2aJI Sjjill 
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-11 

f^l 1 

.du^)j£ ^c. 1 

4_ijl_a* (_Jdl.i 4_La A ^.V^i Alii3 ( xjj^a ^ ]j) ~ ^«all ^jj\ n<\ JaaLaJl I^A 

.^.dallj j\ -s q'iV' A il^C- (J ig joUJ lolL^Ji £-<a 4_dlAa. dl^)£ ^jJaj J 4_ij-ix-a 


■A U«vM A 

dl^j^l liljiil lillij Laid laolaJl ^jjid ^aJlC- l_L^J 

.l^-aljllajk-al j 


;dUa»L>JjJl fra dljjlS IzAL - 1 2 

ajJjuAj dl^gK ^6 

.0jLua duj ji jjjLjjlli ^1 

1 

.dlJ^)j£ aC J 
aC-2 

ajJljJ ^3 
ajJJuAj^gJ dll 1~N l<a^J ^C- 2 

,(Jjj 3 jl Jjc-d*aJ 1 JailaJl I3& 


>i*yi ftL> fra dijjiai hAL - j 3 

,dl jjK ^6 

j><o ^d 3 

m j^ui ^3 

■ cJJJ^ ®f^l 

.dll^)j£ aC 1 
.f^ fC. 1 

.f J^' 6J*^JJ f^lO 

.^C-L^aj JailaJI Ia& ^).'V2j> 


(jjj'i^lj JlJ^V ddLaJl Sjjill 
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(JjaJj Aiua lJxi) Jjla> kdi -14 

_ciil jjK ^3 

ft- \ 

■f JA^' * J“A A 1 
. ^ 1 

dj j a^)l■>-Q'' AiC- j 2* ■■«aJ la-jl^> 11 )AA q ij 

. uA=- 

:?uZl\ Jjjla CP (TNT) jaij kilk - 1 5 

_ciil jjK ^70 
ajaLttll a^)^jJ ^C- J 5 

_ j^-ui ^5 

.(TNT) ^20 
:(TNT) r^i **j> 

4jjiS! JaJ^LaJ) j_j>a laaLk Iglkta £jJaj A ^ a jJC- 

.^L2! lallaJ t j! JUliVI 

4_ajuj)_Lg ^ic- l£ 4 N' 1 j a^JC- a^jJxll e^A £_<Ja 

t_liljij (_j-° £jJaj (t_a*jJa]l ^Ij^.) (TNT) (_3J**> *>i<Q (j-o 

. (TNT) 

^jolaiV) ajJljJ <_5-ic. (TNT)J' u' 2daaV) ^j^Aia^La 

. f jA^' * 1 J' (TNT) 15 ‘AA 1 


Aki!iUj SJj| 


■ UO^Vjjlull - 1 

. J j^jN jjIn]' - 2 

,221*3) di)j!ij — 3 

.cjijjV) jA'i'Q - 4 

,l_u 1 jjioiV) j4" u - 5 
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C 3 Hs (0N0 2 ) 3 


e-tflj ^ic. A^Iixj fi^Aj £tjli jl jl ^paJJi 3^1^ 

.Li) 1 <aAic. lilLi ^j^il! (j^jSL °^y A fJ Ji 4_Lk(31 3 j*2l 
o^)3j (_j-^h) *■.3 ^jj,~iuti^V' .3^/^ 1.59 

fl8.2+ ^ % 3.552 + l sj^ (u j>»* V1 ^k 

.fl35+ °^j^j 

■3u3i3 


jAj a3_i3 •^ c ' ^3^ 4 -ijAjj £-33 ^ 33^ ^p- 

^aA^.j Jla 3 ji>>>»\ i CIiLijAaI! ^>)oa«a (jbjiil 33-^ 

l_1j3j jAj c.L2l 3LjaL <_£^kl a^a C—Luo^jjjj .Ia^jjc-j <3331 

LS^J 0^)3 bjjjj UJ^J^ ‘“■^0 LS^ 31S5 

jjl j3jujjj1i 3 333 4_l3 ^aJJ 3 (_$jk <_Jj3a <judAj (jj jjudl^.j jll3 j (3jjl3l 

Acl\ U^I 33 3^ 

; (j jLa^I AjLj 

/oj'sq‘i3' £\yj\ diJJl (j-a jn»j 

;AjluiV1j f j^aib &jjU 

IbkJ 4_iLaC- (_j-o AjljoiV^ f-^iJail 1 ^jl 

; 4jj1^4jV1 AjC-j^jj Jjaua 

c — 1 /f9292 _ 8000 <^3^^ f^2La 35Ln Iaj La 13 <jj! -sq'iV' <jc.^)juj ^Lj 
1 /fl000 lP <jc.^jjuo Ajjjj (_3jVl 3 _jj^3 LjAa l^)la>jj| ^ Li at 3 


(jjj'i^ti JlJ^V LajilaJI SjjJill 
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(_ja (_Jsl 4jt9^)iA]l ^Ia3 U_9“H ^■^ c ' jl Aj94xda oI^Lia]! Lode. 

"ijil ^^)aJI 

* A UduU 11 


^gic. 4_1 a 4_la&j ^■ "'-<j Aic-j . L ' a j^*' i ‘‘' S ^ <aila ^ja A <aA j^U a^X^jjj (j^AJ 
ojk J l ^-ilc- (Jj^lajj AjjuoIja SAjAa* Ai^j^ll l^IL £jJaj A£jj 

I^Ixa. (_Jai Aaa1ia]I (jl Aa.j jaJlIj AjAjAa. <S^)JaAJ 

.JjLJ! ^jj^judi^j^jlml) ^ja ~ *w ^->W j ^j\ vD'M \ 4 nnl ,,in j 

* jllxuU^U A-LujLujaJ| 

. jUajVl dj^Aij oj<Lj (JjolaJI c-S^aJI (_ja 4jtla3 A^l£aa.i -He- 

; l_igJi AjahLluaJI 

_CllAlj ^jJaA.1 L. ig Ij (JjIaj 4ij|^)iA.! Aic-j Ajjxj^all qa 

; jjlilij jZxu 

.IaJ^/lA. £a Laj^aa lil ^_paAAJJj i ^jiAjudl! AjljuoI 4_lajajl^J ^j£xln 

t_uljd 4 _j dul£ (jlj c Lj£j ^ o.1a.j jl aj'sq'i < a (_£^ja.I 

g^J fl80 lSJ* AjjI ja* ^lajI jl <*a jA*^l IjlAj i^Uall ^ (jja. 

dll jAili^l .IaSa, j c^llii ^I^jAVI aj oja9j ^-lAuU o^aSj Aa^p 

I g jc. L_fljai^llj <aj2Aa ^{J ^ \ g <_}a.. 1} ^jlill 

_(. ajj^a^l Jj^aS 4j^al_A 

■4jaj^i g>*ji Ala gpaWiil Apld 

^j^alllS 4_jjl^ll l^jt^oll ^ja o^£^)a (JJIaa (^9 4Jaj^I_a. ^jdiaij (jl ^5^ 1 

aj-pj)>.oll dll^jlljj jjJ^judiA ^1 AljVi^ 


^ | \ £.Ia ^xaa 3 ^ n ii n £-Ia!I m Aj^IaILojI 4 U l J j \ 4 U.q«v ^j^aj 

. jl^ijVI ^ja 4JLli^] 

'AoamII 


4_1C.jV I ^-3 65-U^ll Alllc. ^^AJUdll ^JA ^jj^)j>>l|-N jyiat j 

dldil (Jjj^)Ja (_jC- Idajl ^Ajuajil CIjAajj ^^11 lait j> ia ^uaia^ j 4_3 ja^]I 

.6 jLaj 


" I ofb^i ^i 


(jjj'i^lj JlJ^V 4 a44ja!I Sjjill 


125 

























\j)\ >>o~ic-' Ubjt^o'iat j AJ-Ajoi £-l.da 

dlj^lj A Vqa ^_gJaxj ^AaJLall t-lL^aA^ 

^aill ^jC- ^LajlLal ^ 3->* j plla^j 

j J^dLVl <^Lij) o^LUSl Jc.j (amphathamine 

Ag H.1 J^/Lo 

jaJsaj 

\_ luijJl al^A Aj^Lj 2* Cj.U 1 ^jJjJaaJ ^jj 

. 4&j4 lU 22 ,5 lU 15 uo^la cU 5 


: J-axJ) dljki 

jl£ LaK) ja^l J %65 JJ c>° <_Ul5 - 1 

^laj (JjA£ (®J^J 2"^ ^LaII u^ 2"^ 

(jAsi. 2 <a (Ja 22.5 4^1 i—ajL^al ^aJ ^^aJj ^3 ^jjI^]! £jJaj 

.^35 2* <J^ 6^)l^)aJl ^La^^ CS^" *'3aSt_a^ail Ja^juij 2^^° ^J*i 
2^ La (Jjb«aj 2^ cs - ^ 2* “^3^ ^-^dLj ^La^^ ^paia. - 2 

.f° 15- 10 

3^ ajl^jall 'La.^ ^-lij^jl ^ac. Ja^juL ^jj^ulaJl AiLjaLj 2*^1 laj) - 3 

j!i£) ji lU250 4_j 1 Ju *Ia (jA& ^La J) f30 c> 

l^)AJjudAj ^^^galLa lc.lijjl ojl^all 'La^p ^lijjl .lie. laola]| 4_i3 t__l£jaii] 

^^jj^jjudiall AiLja] A \\ ^r-_ ^LljI ^aILoia]I c- ulaall 

JIaj^V ^jIs^ a^puC- oAa] C—ils ^jj^jailaJl AiLja] 2*° f-LglLLH a*J - 4 

p3_3l C-LaII ^ ^ U«o ^ 3c-li!i]l 


oaA L_±ajail >( jjj\£ 1! £\i ^a JjLoj L-U.d Jaa.V- 5 

J^iaA <2^- L a 1 ' \j LS^ 4judj 4_aj^)ju3l A jajail^J JjLudl! 

^Lp ^Aajjujij 4JaLxA]| <3^^ c 3° */4)2 j^all 

.Plia J^hi (PH)a^' 

al)l s-Ui 2)^ U^>2ajjl^l L-lajuj 2^^ plj^AJ- ^ 


(jjj'i^l) alac^V AajIIaI) SjjaJl 
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C—baL^Jl ajL2u £a -Iaj; Aa jl aA^.j ^aFVn J (j^AJ- \ 

^ilj^au'l a^yil £_£>Aj AsAlIa^ 

XjjX nail Ax«LL>^ 3 f.ljj| ^jj^jailaJl ^Ic. cJj 1 ^ 2 

,(_3^)la]| eTA (_jaj 

: <Afo 1 

(Jc-liAl f-lc. j ^ AjjLlAl jI 4_lj|dlJJ^ (jA*^ (JjauaUj ^aJJ ^^Aj 

ji ' 7 j * .all iJj^ a Cy* AauXIa 4_ia£ £jJaj ^aJ ^55 

J' £* < ijHa-ail jjjL^l! L—Ujga> l !■»lA j! LAjj2! 

j\ 111 aA Aiiax. <J^ad Iaj (JjLoJ) to (j) (jl 


^jJa j 4 ixa^xli aTA jl L <■—llfLLai ^LajuAaa 4_ia£ 

(jl <^9 ^)AJjudjj L-jjoil Lai I L-jjoil la! 1 ^laxJl l gale. 

Ac-Ludl! L <)j..o'l L^£^)lj ^aJ A llax- .AjTaJl (JjLoj 

aTA (jjaila-a O^J .J-^ J aAal ^jiaju[JI <*2j] LgjJa^)xj 

^Ij <JAj A-aLuaII 4JjL 2I aA a]I ^^Ic- J jj . ■rO^k \\ 

_ ^jj^judi^. j^jllj ju>iVi\ l_1j\)^a\1 (jj^joAJl 

;AajI^ Aljjla]! 

^ l «ai) ^ja ^£^)a (Jj A aj 4_iiA7 a^Lo ^ja ^jljjLuiLa (JOa^a ^^a Tie- 

Aj^)jj (Jjjl97 ajjAc. aA aI ^cj^a!) ^l£ 4 _jjIA11 LuAjj^ 

£JAJ 7 *j <2 ac- (jc- ^cjU jA j (Soap) ^^A A q/A aJlLa ^clij ^uUll 

^paALaJ] ^^jAla]I ^IaII t.“ l-i *>ij 4_iiA^]| a^L2l 

^j^jL^a fje* a^jLic- ^jA >^i\l C_iljljjjai (JlLa ^^jA^ll L 9 

C 17 H 32 COONa 6 j^jj 

; (Jc-llill ^Jala ^A e^Aj 

C 3 Hs (C 17 H 35 C00 ) 3 (890) + 3 NaOH (120) -> 3 C n 

H 35 COONa + C 3 H 5 (OH) 3 

(SOAPNIFICATION) c>-^9 i3*\j&\ to 

CjjA^ j> ‘°^ ^ a~1 )) \ jU^> ^ajJ^jjL^all 7 Uti^ j^AlA JIaxUjuoI ^ja 

^ l Ag 1A ll jN JIajLLjjIj j !AjLoJ ^ JJjujIj jAI 7 1 j.tl^ J^)AlA JIajlj. JUJ ! 


(jjj'i^lj AaJHaII ajjill 
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aIaxjjula]) L ^C-ljll ^j^jljb«all 

U.o"l' ^ 


j joik,i 11 jLaijl *ULjla — 3 

4 C 3 H 3 (0N0 2 ) 3 -» 12 C0 2 + 10 H 2 0 + 6 N 2 +0 2 


- ^jj^)jad^.j^)lull jj*>» Vi <1 Ljla—4 

3 + 3 ( 2 ONO) 5 H 3 C -> 3 / 4 ( 4 SO 2 H) 3 HNO 3 + 3 (OH) 5 H 3 C 

0 2 H 


£nA * ill] 


o4A <Jjli 1 ^-Lq c_flLoij£l CliSj C-Jjoia. duxlij.21 (_j^ ^4^jji A^.jj 

^^LxJl i— uaIjja!' ^jA ^jLi]lj ^JJaLtll ^Lo.VI i— uaII j-lll liLou^l ^I^V) 

jA j USLa. 2*^* 1 k ‘ la]) ^jAj 1 L ^Aj C—illallj 

ClLu»UjJli) jl C—UaI ipll 


;Jial*J) ^jjjLujV) j3 iIuaIL ill - j 

£* clyj^Vjjinil <_> (jj% 3^/f^ 1.6- 1.2 u+ j ^Vn 

Jbu (_sjL^AjV) cJc-lii]) ^ V (Si02) <«->L}C'Lii]| <-_jIjj 

lWh (_5“^ ^>aV) L-lL^a L_u ^ -v a'<V' 
j •> y Q*' <]^Lx_a] A hm lllj La) i j)\ akflj^U ViC.^2) oj£]l 

(JlaLt]) ^LoiVI ji c1i±aLij>2) 


->12 CO +10 H 2 0 + 6 N 2 4 C 2 H 5 (0N0 2 ) 3 + 5 Si0 2 

+O 2 +5Si02 

^jjLaj Aic. Via L)JL ^ J).J)\l *' ^v1^£juj CIuaI ij.21 lAA L_1 jJC. L>°J 

_l*1]a Ajc, lA^)^ajj ^8+ LS^ ill c-La]l 
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; Jbtiij (jjjLuiVf j3 dudlLAll - 2 

+ aAjoi£j-a a^La + A jA^. * *d«aLa a^La + LudLudi i -j 

AiLjad 4_j| ^a^Ltkl cl)^J (V jl A^.^jJ A3^ V' ^ajl-9j 0-^La 

Lllcj Jkill dlkikl jkkl J^t-a aIa^J aj-p^juall Aj^)^1£ j \ dlJ^}kil 

CllLaljjJlil 11 a ^ JaILD A3 ji Cj/^8000- 4000 Cj£ La A^£.J .joj qj£j La 
(JjjSAil ji t-bakll a^jLoij jl ^jLnll (Si02) 'LLaLkJl aALall 

i—)1 j>ti*\ ^z- (_£jAa]| jl ' Az^yjii aALall aAA c“n*\j ^t_Jj±aJl^ 

dXLaLbAll lAA (jnjoVil dlVjk-a did A3j j^)llill Q t VN>jo^j (jAalli 

<_£jA1I <C.jjuj (j-a (Ja) jLsill CllLallaJlil <_£jA1I <Cjjuj jL Laic- 
^LuoVI jA dlLalIjJlll <C^)juj ^j-a £j*J Lg_jl V] i o^idl 4a..j^illi 
<■ Did (jl^ll LgJ 4l^)la S-^La (_jC a^jlic dll j-bjiii jii La^aC-j (JlaLtil 
.(jl^jukjjaill *d*aLall aALall ^^3 A^^^all ^AiAdl^ t-lll^dll i_ 


1 > ^ 


^)!i£l jAj jjj^jjlnil (JiLa ^aLaj <i£l Lnjaij jk A4 a* L> dlLaLbAlIj 
^<aj 2<W P>*^ 15 jA-uiH (j^lailj (T^NT) ®*^La ^j-a A j-uA 

.(Jjjlall (ji^dlli Alnicli A32i 4_j| AjjLud-a 

4jjIJ 2» jl 4^ jj^S gr^' dikAjladl Jc 

. f 20-15 u^Ia 

;,l&adll 

Ltda ^^IaaIIj j-a 4_jli jLaAl/U A y ii i d A uX IiaH A<ad ID Lalj 

ClLLakDl jjlAli ^g. i )\) Vj aA-adi <ll jV Uajuoj jilall a-Lall ^alAVLiol Lili 
^IaVumIij jll^jAlLa jjn/i'i'Na ji3 j-o V] aA-adi jlji jl Vj dakLall 
AjAjLi dlL*3^)Lail L§j 3 ^jJajJ AicLda-a ^jl^jA^. dlli ^_pal^^.l 

a-LaJ a-Lc all LLaJ ^_paxJ ^gic I ^ ^ '~'’ r J L^Jtdaj A koil^J I ^ L»4 l >» j| Lg-l^A 
(. qLtiH ^frlLaJ AA\ c_flLjaJ CASjil ^j-a aA xj j ^30 
^40 ^-?.^)>2l AjSdail A Ikll jAij (jkjuo a-La <2l U_flLjaJ ^aJ A^jLj 
^3 Aa^L 2^ dualipi! ^jl D 'k.^jDl aAA jjkj ^aAc ^* j'i ij 

f50°^j^' 

* juiii dijD uAii 4c-iiu2 

lAA 4_ijudj ^j£liij ^Jki! dlLaljjDl 4kl3 ^j-a kik ^\ j)\ jkI - J 

kDiJl 


(jjj'l^lj JlJcV kdAail Sjjill 
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a%21.2 ‘ %62‘ % 15 

■ AjJ.^*,^3 dllj^J^)^ %0.9 4 4 _baL^. 

£-a 4 jjilall 4_ba^]| u3^ ^44Alij a jg 1 ~^j2j 111 diJj - 2 

^al_j Ai^jx-2 4_laJjaiJ 4 i A , h-n. 4_iLac. d^illl ^)AaJl 

_ja2dll (jl jjl 

dlU^j^)£ £-a ^j-p^j^all ( *_-a t-boidl! ajUioj (jVI £jda - 3 

_^4_ia^iJ| 4 Wlt2l <L^)iJlj (j^2all ^aj-j2)jj..rnl' 

c- X jlajll £-a a^LaS a^JaS laola.II ^gJl LJ«^) “'^ J.J)\l '^' L ~ a ' 1 j- 4 
LulaJi £jJajJ -jn'laoll 4_lLaC- ^aJJ <_^j 2 dtJ {J?~* ^ J 

. Jfrlx^all £-a J) t_2liil 

a^jjil V] Lballc- ^ijL-aJ ^2 Cl±baljj2l^ CilbalijJjll £-^21 I3 Aj 

^_^aL^alba) ^glc. 2^ a j-lLa LgJ 4_i3 2^1 2^a Lj^ a^U-ofi 

4j^juo AX^j (JlalxJl ji Cllbal '1 i-2l (j-a ^jj^)j>>i\-s 

2jl jA (_£2l (•"n<al n2l £-aj-*a L_fll2u^V <jl£ 4_La (jj^juoN 

Lbal ' 11 - 2 ' £-a 2-ax iud-all dbbaljj2l ^ j2l jAj (* j£bai^2l) 4_j21l dll^ailall 

.2^ *H ji 

^_paxj jaJlj 2l*il' dbbaljj2l JaJ^d. JU 4^ajlij a^A j 

.aj^-VI ajj^l i“i,W (_^2l ^)jjWill 


l__l 


^yL^hJlj Jlxftll Cjj 4»IL^1 JafiU Jj.ia> 


%32 

N.G - 1 

%28 

vlj x-all 

/o29 

L ** ^1 l Jjl 

%1 

N.C 

%26 

N.G-2 

%33 

^ jjjuoIj j2l ciil jiij 


(jjj'i^lj 4_aJ4laJI Sjjill 
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%41 


C 


ddll 




%24 

N.G - 3 


%56 

^jjJldll jlij 


%9 

<_uid o^Ldi 


%2 di^Lu^jl 


%9 

^a jJjuAj j2l dll jlij 


%40 

N.G-4 


%45 

vlj^*all dll^jJJ 


%15 



%35 

N.G - 5 


%37 

pj l <dl^)jj 


%27 



%1 

^jJJ^Cil cdXa^jl 


%33 

N.G - 6 


%27 

^ dll jlij 


%10 

*. - U'tl'N 0 jLdl 


%30 

djXo^jl 


%1 

N.C 

%47 


N.G - 7 

%50 


^al 9 }-ill l_dl 

%3 


N.C 

%12 


N.G - 8 

%0.5 


N.C 

%87.5 


^ jdj-oVI diljd 


%23 

%27.5 


N.G - 9 

^a jJjuAjC jljoj 


Sjjdl 
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%37 

%8 

%4 

%0.5 

<_balk fi^Lalj 

4d^lajdjl 

f ^ 

^ dU jjj£ 

%88 

%5 

%7 

N.G- 10 

^JjaAjdl jlij 

JjI jii 

%30 

%22.3 

%40.5 

%7.2 

N.G- 11 

f dljaj 

4 _bad a^)Lalj 

%N.G 

%70 

%5.5 

%4.5 

%2 

18- 12 
dl JJJ 

4 _bod a^)Lolj 

^ j w nl \ 

%26 

%40 

%32 

%2 

N.G- 13 

4 _bad 6 jLd 

^jjjLj dljlij 
dUjJ^)£ 

%24 

%1 

%75 

N.G- 14 
N.C 

%29 

%1 

%70 

N.G- 15 
N.C 

f dljoj 


A-adL*]! Sjjill 
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%9.5 

N.G- 16 

%0.5 

N.C 

%59 

^ j-al dll jlij 

%6 

<_ bud £> jld 

%10 

^jjjjaI dl^LudjI 

%15 

Ajjjd 

%71 

N.G - 17 

%4 

N.C 

%23 

^ Jjj J-J dl jlij 

%2 


%18 

N.G- 18 

%1 

N.C 

%65 

1 

%5 

^ jJ dl jlij 

%83 

N.G- 19 

%10 

N.C 

%15 

^jjjjJ dl jlij 

%62.5 

N.G- 20 

%2.5 

N.C 

%15 


%8 

<_ idk 0 jld 

%75 

N.G-21 

%5 

N.C 

%15 

^ jjj jaI dl jlij 

%5 


%62.5 

N.G- 22 

%2.5 

N.C 
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%27 

^ajJjujLj^2l dlj^K (_3 j3 

%7.5 

(_bud. a jl_d 

%0.5 

^ jjjoJld dU jj j£ 

%66.4 

N.G- 

% 16.6 


%5 

N.C 

%10 

a^ v^ i ^ dl JJJ 

%2 

i l jui a^Lujj 

%75 

N.G- 

%8 

UJjl * 3 J. jfe LS^ 

%5 

N.C 

%10 

ajjJ)Jju^a dl J-Llj 

%2 

*• • ** 1 ** • 
l_boA. a jLuu] 


j*J JJ^ j *JijVla j' J^ala^ N.C , N.G " 1 

■ L 

jj£) jji {ja Aullc. 4_ijudj ^gic- (_$jldj dn Audi - 2 

(JlxS dlbaLd J&J -la-lldll ^ Ajjoij I^ya %8“ 7 Cj* 

_sjj^id 

^aijj Lai dualjj-llLj ^jLiAjaiJ 22 f&_J JailaJlj 20 ^_J -laaldll - 3 

^bll ^JdlbuoJ 22 f^JJ 4-iJJji l£-o a^jUll j2L3I ^ a^adaua 20 
(. _' ^ (. _ lidll ^jJjuAjj 2! dlj^i£ (_3_jS ^iLa <2! (. AbJal 2jj o^)LaJl 
^dj ^2) -j>il ^-vSfl ^j^adalLaV (_J-aljL^ ^ajj t2d]' dlj^J^)£ 

_ 2.U 1 ^ .J).J)"\l *'^i L>° 


(jjj'i^lj J)J£>V ddLaJl Sjjill 
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^lalVl (jLoVl dualip 15 la-llaJi L5 lc. (3ilaJ - 4 
**5Ull 4_^.^p J 4 x l^ al -n. 4_lj ^^,1_L21 ^jlju ^ *'J^~ jaaII ^^.da 

dl^jliu (_ja 'LilLc- 4 ujoU 4uljld.V cillij (j^aJ ajlajjl £} C- 

dualip <_^3 *■. 1 Ljaj) A^.jJj ^liJl (jUtJjoii c_ilaul pllij Ajp^aVI 

%20 t> j J^' - j3o^' ^JUJ I A ilr. (jiiaj 2)CV I 

4!jjlS %22 - (.j^j-l %55- N.C %1 - N.G 

N.G %16 u^l Sjbjl JU1! i_ij£,j3lt Jl -ajj»j ^ jSj jjLU % 2 - 
%22 - ^j-l oljss %55 - N.C %0.5 % 4- 

_ jjLLi %2.5 ^jjK 


<ja f-3^ Jl^V dllij dill J4C. dualip 23 -la-idJl — 5 

AaaJu V dualipll ^jli Pldi 2>o ^3^ ‘ *'3j3l-*'^' 

JLZ 4j^aldj l)j 5.-3 ^ dd£^>a 4 lajoii^J £-ia 

^4daau ^3 V] ^.iVnwi V o^)xjuj ^lijjl £a jAj l)j5j'>' 1 cj3^| 
(jj^ijlilljjlu ^jljj ljJajl ^.laduUj jLi*J) ^ilAall ^ 3 i^juoVI 

.24 la2d ^3 ^jJalj la£ ^LaLjjVi 


;AuUu^l lu^d. 


; j<u AJalk -1 

. jjiu f\jt 84 

Oj^jsJ^jj^h f'j^- 10 
■ f dl Ju ^1 jL 15 

2.0 


(jjj'i^lj ddiaJl Sjjlll 
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: 4jall -2 

. 75 















a jJJj-aVl tllljll ^\jL\ 5 
1.8 

; jlic, (jj jLajg> *Uala. -3 

.jjj^kjjiii f\jt 75 

. f'J 6 5 

^ jjjJ-aVI CjljOJ ^I^jC-15 
t—baL^Jl fijL& ^al^)C. 5 
1.6 

: 4^ L5»^ 6j LT^ -4 

. f <—>16.5 

^joIaIVI aA ^ 2 

TNT c 'jj*^ 1.5 

1.6 4jj^' 

; lAjl\ & iilk Aialk -5 
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tllljli 2 
Ll^jjjil tillJOJ aAA 4 








1.6 


: *4^ cd -6 

ajd^-aVI <dljli j>-v^ 3 

. ^JJ^' ^3 

^jddVI (_3 j*\ >h<q a'V'S \ 

1.3 V j^' 

; 4>alij ^\ £)j &** AjalL -7 

^ajdj-oVI ^~s (3 

IjjjJI dlljli ^-s^> 2 

ajj'l^Wl (_gj^ >u<a jx3^. \ 

■ 0.5 

1.2 s.>jSll 

: 4jj^ Qj -8 

. ^jdj^VI dll Ju 8,5 


(jjj'i^lj JlJ^V da did! Sjjill 
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. (J J^ t> 1 <a fr^l.5 

. 0.5 









1 AjJJjllill 0J^ll 


: jUk!l AJalk -9 

IjjjJI dlljli iva^. 3 
^ajj VlV' m<Q ^-S \ 

0.85 


■ lJjc. \ ^g> Aialk -IQ 


^ajjjj-oVI dljlj 2 
^joIaIVI >»<Q aAA J 

0.85 -SjjjSIjII ®jSJi 


; dOa^^la 

(_pa^)a^a CS^ . 23*^' L ^A-J^^l JaJ^ldll _ J 

jl p jJ Ub Jjdxi-J ^jjuiVijujJj 4 ^r-l L ^ i j\ii^ ^aLiII Lai laSS 

LgJLaxJjujI (_Jj 3 (jJ-ojJ 

(_j-« jl ^’l^.^ll 2>° Va.^1 jdV (jj£i lA j.U>iVi A£j^)la .2 

^ jjjJ-aVI dlljlij (. qq-N 4 1 g jlc- jj]jjljno Jjlnll Jl^al ^V~nti2l3l 

Jakt aii i$iji s u -° ^ jjicij^ 

lAia. 


Idb Jaikj Igjli (jJ^Lud-a ^^Ic- ^jiVi ^^lill ^1 A-AjuLIIj .3 

A-a Ajc-jI 


(jjji^lj JlJ^V VaJHaII ajj^Jl 
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;dnuUjiil ( *-Aua duuLjjjJ) detail p jlj| 

aJj jj \jjLajjinllj (jjJ^Njjlull ^gic. V) duaLuJlil I^A <_£jiau V 

l^oLaj Aj2L 

%7 £* N.G %93 jAj ^ 3 f*j duali^l 

. N.C 

8.4^N.G%91.6 ja a^jj ^illj 2 

■ gr* 6 N.C % 

C 24 H 32 O 12 (0N0 2 )8 + 56 C 3 H 5 (0N0 2 )3->192 C0 2 + 

156 H 2 0 + 88N2 

N.C %10 f N.G %90 c> l^'j 1 ^l^aSlj 


(Jlia ^Jl Au^jldaj AilLoij A_j^)a A_ia2lA aJj£ (J^d ^gJc. jAu ^jA j 

uj- 1 W*2=>3 31.5 

(jc> Ia^iaj La lAAj ft-lalL lllxa .lie. Aj^aldj lg_La j)jj "\]i 11 

£_£^Ijj LuA^ >i-n. dualijAll (JlatxJl ^jjLuoVl dualidli 

A£.jjudJ 3 dualip <_£jAj^ Cj/^7500 L>° A_c.jjoiJ LjAa L-builia 

^1 ^jj ^/f7600 2 jj ^/f7800 1 a jl-^ia 

.(^7500 

Auc-^jjuj (jl Vj ftp 1 x ..all ^aAiall dual! jaII ( x-aj^a Axj Ia^uj 

ajuj -jl l^ aklll j A£.^ju31 Iau pia. A£.Luj 72 (jl las ailLs duial 

lajJ z|-3 AxJj lajs (2ll/^3000 A£.^joU LjAa ^pLU Ajt_da p® La jj2 1 

Ajt_ula )AA Ajxjj A_jj JC- pfcl (j-® )AAj Lj/^2000 ^ r - Auc .jjuj (. V®3 

.AuialA j jjAoi jjLjll 

TNT fi^La £a apll (Jjjls CL^ pj dualijAll Aujtaa dlaJ - J 

.TNT 6p L>° 1.3 dualjjJlil ftp dul£a 


A->lU-vN a dualijA]) Jaj^iLii pfcV ja<aLku JjAa 


dU^Xa - U Aj^.j j^jSLai 

pala^Vl £-® (Jc.lij 

ftpll pli dual*<;> ^g^a.njJ 


Aujoiill o^lal! 

%93 N.G 1 


(jjj'i^l JlAC'V ddlaJl ftjjAll 
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%7 

N.C 


<_£ jill Cxulll^ll 

%91.6 

N.G 

2 


%8.4 

N.C 


(1) j cixLoljja 

%90 

N.G 

3 


%10 

N.C 


JL>l2l ^ Cxwliia 

%62.5 

N.G 

4 

a^jUll 

%2.5 

N.C 



%27 

dil jii 







%8 

ijLdi 




l_iddll 


.2/ldl ^ Cxulli^ll 

%62.5 

N.G 

5 

dllj^K (_3jS ajLaJl 

uj'^J (KCL04)f 




f(500) ^ 

%2.5 

N.C 



%27 

KClo4 



%7.5 

fijLd 




(_ lddll 



%0.5 

CjU jj 


ijLaVI o^Lij (Jac-j ijLaVI CIlloUjJ 


n4l£ 


%20 

N.G 

6 

(7) fSj >il 

%1 

N.C 



%55 

cdl jii 







%22 

^aLxiall ^La 



%2 

jjijA, 


da^lill Ada ClLLaljjJ ^mu 

%16 

N.G 

7 


%0.5 

J jlik jjiii 



%55 

N.C 
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AulJ 


AjAs dbal i v > 


^ JJ^ 


%22 

dil jij 

%2.5 

^xlall ^La 

%75 

N.G 

%5 

N.C 

%8 

j j3j 

%10 

dljjAi 

%2 

(_ 1 dk 0 jldi 


:jaii>I) Jj%4 jj&\ Jjty, -2 


CH2-0N02 

C2 H4 06 N2 

CH2-0N02 


;A^aljA 

dil jjuj Aj (jj£j LaAiC. (jdljl (jjSLlJ 4^ 1-aAjc. QjIjI ^aJd. 

31,48 ^ f20° ^ AAaliSj *U1I (Jjlij ^)ii£! ^aj 

^22 Ale. (_£^)ld3l A hit daj ^22.3- A^.j.2 Ajc. A^ad jAj 

L>^ Ak- -laxjJa jd a150 jAj 0.0565^ 

^}jd .3^.J ^' A * «all < _UjujJ AjI^Vc-j Ajjla^)]| (_ya!LaJ V 4 Aa.^j.21 

A oL^all AllaJl (_j-a Alj^J Ac-^)ju 3 (Allij ^jj^judi^j^lii]! Qja ^uljll £-lAj^a]| 
jAj a^jjllaj Ac-^jjuo c_U juU ^Li^la ^a±i V Aid Aj^jliJl AlLaJl ^1 (JjLoJIj 
(_j-o ^20 4-^^A ^ 2daS ^jj^)jail^.j^)lull (j-o c-Lall ^ ULjji ^>^1 


(jjj'i^lj JlJ^V dAilaJI Sjj^ll 
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c> fc. 1.8 6.8 mA? 

l^I^Luo A x jou 3 A j^jJaxll dAjudall £-a Axuli \ 1 j)ji 

^jAj ^jj^) 1 ‘'^J.^)"\. AalJa ^j-a ASlJa ^Ic- UjJ)'^ j 1 ,^g^u' 11 

cJ^I ^jAj ^215 <_gJl ^}dijuxa (J 8 j un ^ puoi lij e3£j^a o^jj^aj j-vi' < 

. 11' W jjfy *'^' (_J-° (_gfLfAiLl<ttli a^jL^all A jjoll 

: jj^ i jk 

c“l,H] La-a ^-^juA L^ (Ja >} (J j)8 j 1 •N j^jlill 1 

l^A Lajjj A_pl*Jl ojl^pJl dlU.j2) ^3 Ajt-a (Jc-lijjj Qj^jail^.j^lmll Alba. 

.ji-s^ri ^jj^jail^.j^)lu]l £-a A jmij (Jc-lijll 

: Jj%4 

^jj^)judl^.j^)lull lg-J jjJaxj -laj^jjaAlj Aaj^>la]l (_poaij ojj>.o Vi ^aJJ 

lax* jaJ ( Ljajl i^lliA j ^jJ^jualakll J JjSxLiJl (JlAll 1 ul £-a (, Lua2I j_jji2Jj 

Axdli jV JjV! 2>° (J^ (jj^J AjlxaJl o3A Va.l Wi.all $.La]l A_La£ ^^3 
^3 (J-axiLudj ^pJj ^jj^judi^j^jliil) A-ldli cl>° ^>4^ f-Lall ^3 j^iix]' 

A_lU>. lU250 L>° VAj 3jl2l f.La]l (j-® l1-®150 AlbaJl ft3A 

■ UO^JJ^' 

:vj^j 

^j3c- C-flL&d (JjLuj ^^ jjf **' ' ^)XdaVj ^3 ^.iVLuxaj) . ' cJjIjuj “ 1 

dc. Axali&j . .'I-v \l a_^.j^] lJ^^j ^aljAll (_Jjsj (Jj!A«a]! ^1 ^.j AajI^II 

s- 1 jAl? f25 13 C5-^u^ ' ^>*u j 3<W^ 1.11 f20 

Aj^la^il ^j^al j.^i'i^iVI AjAjuo ^197.2 ^5^ AiUlc. A_^.^)3j ^-®11.5 

j 2)jl'ij>»Vlj j <:La]l ( ^3 Ajjaij 

^^jljjj f jj^jjj^'j 2y3^^ lala. 11 (_Jjl3 dLlaJi 

^jill jjlii! ^.La ^-a 2)^jVI (Jc.lfldJ ajj>>i^~i ^JJj 

^ II -j>«^*s. n j ^jj^j^jAjA 2>® LujLujI 


-> HCL+ HOCL CL 2 + H 2 0 


J! a^K JAila Jj^A jVI j^-C- ^)J^)-aJ Alx 3 

)2jA.^' A_^._A_ilaxJj 2).3/' 
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CH2 -CH 2 + (HCL* HoCL \ 


CH2 - CL CH2 

I I 

CH2 —OH 


HOH 


CH2 


dlli ^g3 LaJ f-Loll ^3 t_JjAi V ^xifll (._lido .1 

A>odlIl d<W dxo JiLo o^yj£ dllx.1 L^a ^3 Ajj^V) 

d^-oj 4_illdtJl dlUldaxli Aeld^a (_£^dae C_ 1 d■« 

Ajjd <jSL*S cJi* ^ 

A jrdl^all dlV VI 

1 ’>' l cJj^y Jd"^ ^_^3 d^d* 0 (AL^AiI alAaa* a\ Ale .2 

j^Vl >3Aj 13.7 Jjj^' t> Aia£ ^gic. 

_ > >' 1 > *'' 1 JJ dadi Ale d lAa» j A * ail 

j^plll (jl ^jJajI j^Inlll £<o j^llll j 1 ^q‘i Ajjldo Aie 3 

.aj3 (Jj^..y 

^diial (_£-o^lg-l) dudIjAll ^^3 (JjfLii^j^)Ai]l (JLoxAuAj ^*^alj 4 

j-oxioil C_ doe dill 4 daxll a1x 3 LlA aJLox! ■Luj ' t> d^d^'d 

.a) jjy %40 £* N.G %60 ^4? 

di^ia asj IjjUaj AjjLsdlVI dj jj^I ji&l Jj^jUjjli]' (JjLoj .5 

\ a\\\ ^dl (J^ld Lgjjj 2>° %3 ^ ^ Aj^^A Ado Adie 

AAjLuoII 4_liiLoa Jaj^jjA ^_^3 d..'d 1 *'dd*l.'*'^' d* 0 dd^ 1 ASSJ 

.y^jj %o .2 lsj^ 

j^q'ii jAj ^d^all ^jLoij Qi^no^j cJj^jy 11 j^jlii ^ALdLj .(5 

;4_jldl! aJjiLx_a1I l_uu. LijAo 


CH20N02 

I 

CH20N02 


->2 C02 + 2 H20 +N2 


1 •s j>^» i Iglg >>iij IjIjj dlLij^iJl (_Js! ^ Jj% 1 ~sj^)j-il I ^ lax j 

_l_Lal Aj^ladlVl dljjyi 

ai ^*vii ^jj i' Aiidaj -Aijj dd^^ d.~ 1 

_AAi3^ oAa! lill 


(jjj'i^ti j|jeV ddldl Sjjdl 
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^ J a]( dlijJJ JjLuI 


CH30N02 


1.21 ^66- 65 2)^ 4_a.^p *0 *—islid <3 jLuj 

100 4 s-Lall <^9 t-JjAJ f.L2l (j-a (Jsl 4^^)aJl £J^jjoj 3 ^uai/^C. 

^^ic- oj99 4jj £>jl^)a. 4_a.^p ^ 4_La ^t. 3.85 4 J j2j (j-a (T® 

c« I.VJlLa c« I.V^>11 Mn.it 4j^ajlj 4j^g_uiJ jjhl* l 'J) Jj '\)21 
^a! ^j-a IaAj a^jjLlaj <C-^)jaJ l^laj (Jsl <2ll9j Aa.Lj 4_j| V) d)Jdjuala. J)J \)*'^ 1 
J50 4^j 9 cs - ^ (jj'Ndilljj L^' djlj4J Aj^jadj 4 _jjjc. 

oj)\ -nVi! 4j9lx-a a9Aj 4 _jjLj^S o^I^juoj oj I'sVi (j^aJj jl -^ViV' dj.laj 

CH 3 ONO 2 ->0.175 NO +0.41 N 2 +0.49 CO 

+0.51CO2 + 0.175 H 2 +1.31 H 2 0 


^i£2 _2+^+ ^++^4 d)j.d ^ j)jj\] *' ^' (_j-° 


•4 U til * 4^11 

4 > 1 n\ 1 n-v. Jsl jA j 

_^joj 40 L>° >n } 


^-ils ^jj^)juaia.j^)li2l (j-a ^)4^l 4jjtaijVl 4jc.^)jujj 

<3lj (TNT) c> 'jW^' l$j*' j^j W! c> 

djli 4_ill dAj£^a AiLjal Aic. 4_LajLaia. didjj ^j-a 2^-ii9 

U!4uV! ji (jjlinjVI ji Idj-aV) Aajuj^jjAjA (JlLa 4_1 j 9 4d^ai 0 JIC.I 9 

4 4jj9 9)9^jj 

■Aiaaa.j ^jjad 

^LadLoNI (j4^J f-Lall dlaJ 1 o^jllaj 


(jjj'i^l JlJ^V 4_ad2aJI Sjjdl 
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: J33l dljlj Jj3m jj JaaTi 
3* 16.5 CH 3 OH J33' Jj^£ll 3* 13.5 j >>»^3 1 ^3 

3 n 1^)3 (_pa-a^. (_l<a 24 *^0^ 


\ J-a*Jl dlj3L 

3jjl3l 2^ Jx 16.5 (>» lU 24 £da - 1 

f35 jt «j'ja4l <3.jJl £-lijjl ^ad. o3l ja £a ^5-a-la.j <j3£ C5^ 

f5 ^1 JajlaJl ajl^)a. <3.^p (jdia. b^)j3lj ^331 2“° 4^3'® ^3<ab - 2 

ojl^aJ) <3 .^)Aj ialq i~sV' £-a ^LIaII 3j^ 51I AiLja] ^alili - 3 

^ U-Vi ajl^}3l ^ ^aJjoLAj 2-3-3 ^UjjI (Jj>^->*\ 13]j ^10“ 5 Cj^i 

.JljUll f.La]l 2>° 3-a 150 (_g-3 lSj' 3 J 0^3 C5^ -la33l 

^aLaaJl 3 ^b S-l 3 j 4 _ 2 j 3 J) oAa] 3 a 3 ^Jl (._llkj ^L 3 a]l 3 j" v< ^^ AiLjal Axj - 4 

’ .^1 

^9 41j3j <a3a 2.j3ii9 AjU! ^Lall Jaola. 11 2^1 L . 4fll - 5 

^9lj 2)-° (_J-3i22 333' dl j!ij A fl3a oAAj 2_3' A33 oi 33jI 

2 ^ A ..J dil^)-a oAc- ^Wqa\ 1 $.132 3^331 dll Jxi 3^3j 3 jua *_4j 3j3 31 

%2 3^3^ ^jdj) 1 *^' dljjJ 3j3 a <iajajl^J (_paLa3S/l 2*° A --o i3~i 


J33| dljUj JjLuj lu^d 
SjLuJ J3 a '1 dljiU 

^idk ojLd %20 + 3331 dljd %80 3dj 

j 3j3. ^ A*j Ai3Jl L_Ladll o^jldi £jJajJ 13^3' Aij^la 

.dl 2-3 '4^ ®j^3' l 5^' 3 3331 dljli 3^3, 3 j3 ^ u^ijj 


PEREX oAj^d- 

2^3 3b 33}1 %5 + 3331 dljii %95 *33 j 


■J^aJl Adjla 


(jjj'i^ti badlaJI Sjjill 
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e-Lall (JlLa LaLaJ ^aJ^C- (j > ^ i _ s ^ AaldaVI OJ$^ 

.Ajt-a (J-abdll ^j-al 

AEREXoAijjVl Ad 

.c£A %6 + <JAall diljii %94 <±ulu 

Ajjjla 

A£^)£La f.\ jJa4j L-bulljJ (JjIaII dlljlij (JjLuo ( _ s ic. joi^VI £daj diC- 

.Ajjal! .IaJ^lAJ! (j-a j/i* j jAj 

ic-iluaij Jjj^l dlijlj Ja-JA. 

<_£jSl ^j-a jAj ^ajdj-a) dlljd 160 + (J^Lall dlijlj 64 4-A^dj 
dlljlill £jdajJ dl^ A \jg ijgj o^u. iaaJ j jLadjlAl A Uoil juia. JaJ^LAJt 

djl^yj 1 gjlc c_L^aj ^aj ji->q‘ill 5-lc.j Idia. <L^)x-a]Ij Ajj^la^lj AiLaJ! 

Jdia> dlljUll L-ljdjJ J-taJall (Jj 5 2dla liljJJj (JjiLall 

ibjj^Vl fra jAall ia^ 

£jdaj .dtJj ld^-al dlu^j^jdlA %6 “I* J-fia dj|^)JJ %94 A_Luajj 

J^aj c-Lall (JlLa (JjLui )a]\A (JjiLal! dll^yj Llj^aV^ 

_ ^C-L^aJ 


:jjLIuj jjH^i fra Jiuji diijii kA± 

diljd diLaldp ^clid jjlAjuj jjd ^t- 20 + cJ^i- 0 diljoj ^L §0 Aajoilj 

<_£ja]l JjiLall 

:vj^j 

ya a^yitl Alad-La o^La£ Jaj2Ld d^J jl (J-lLall dll^yj d ^jl ^j^-aJ- 1 

_ 4_1xjjLuj VI Cl A la. dll 

kik U^jjJaa* (j^aLa^VI AjL-ajiijj (J-iLall dll^yj ^xj- 2 

^gic. ^)laaj IjdAjj ajlJakll AJajoil^J JaylaJl Idb 2>° <_J4^ dd) ^aJj (_yifLi^yVl 
Lade, j laiia lyyJ dida. j la2a.II duty ^yjadll Ladd. j Ay^)lc- clida 

•; jliall dl^a-ajl ^juj 20 djC - ^ 111 {y a a^)l laall LiJ^S 

.admailJ ^jA.LuJl ^n-al) dlljlij (JjLuj 2)^ *■"Vy ^d^J fijUaill di^a^j 

. jlj!iAVl j \ 


(jjj'l^lj daddil Sjjdl 
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(Jlj [jja j\ 4_ija]l AjoiI (J nj«a\l dll^pj JjLoj - 3 

4 -voM a^3 (\a£- La-o A^alaliLa 3 j3oj (JjfLlla- 

.a^jJC- jl t—boiaJ) lj\A± e^ijJaaj du <LiAaj 3 l 

l aIu ajjjjII]) jjji Qj] (_^L JAjJI CjI joj (JjLuj ( x^a - 4 

A. 3 i^all dll ^ic. 1^113 L_lxj^aJ 

^_paxj ^ijJaaj a^adaU ^j-uiaaall ^3 aJadaiAli i«o\l J^a£ - 5 

Allti CS -0 ^) ( -— LS^ f-La^l l^lda-aj ^jjhx \1 £-1^3 

.Jjjlj4' <js* dyj^' o* <>al aalai l id dj (freeze 

;l^LaJ (_3^4a adu (JjiLftll ^ijJaaj - (3 

^-a ^ljlall Jj^lt ja2a. 4_ila£lj- 1 
.bjjJl dlljd ^^Ic- 

- u^LljjAll) ^jdLaa.Vl £-0 ^g,ljiLoll ^ja Ja-Aa. A lladJ — 2 

$.LAl (JajLLujj Vj f 10 J f40 C5^ (t^JJdili 

2>° C-3“^ (jW ^ * ' £-a f-AAlj 4 JjujC.| (_Jj ^ja.LaJ) 

.(JAJ! diljd (j-« zjr* 2 JAA 1 

(JjlLftll dll^jlij ^jladl 4j3jtA — 7 

C0 2 +CO + 3 H 2 O + N 2 -> 2 CH 3 ONO 2 


JiLJl djjVl jaila 


(jjj'i^l JlJ^V A-adlaH Sjjlll 
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C 6 H 4 (N0 2 )2 


N02—< ^ r ^ —- N02 

;4-ualjA 

4jjI 3 jjiij CjIjjL (jc. Sjbc. jA JjLuoII dijjVI j->Vb 

(JjLuj <iiA ^gJc- laJ bLjInll adj 

(jc- o^jbc- (_5-g-3 1 g noq'l (^bj bal ^bls ^ 

£-aL d Aic-j 1.5 f90°Uj\gnoM 4ilab <jij jjI 

La <jl_iic. ^Ijjj 4 -1^-bi Lg-j^l a^La <_J£jLi Jg IVi AjIj^L 

^j^' j 3^ (^ ja j ( DIFP ) bj£jo^. ^299- 319 

_^c. <_}-g(5 _ 2 *b<a aJjISII 

Aijjla 

; jodauil (jbb^Ia cilliA 

:^jV< Ajjjlall 

d 0 (jdda. L>-° (j^*-® 

^La^ (_i^b <iLjaV^ l3 Cy*j <«—ulsbl ^a Ly3"4j3b3 Jjbjj 

(JjLoJ) l3 .J ^Jajoi L>° ^bj AiLJaVl d-Jj J^b ^jba 

_^bls A ^)4j^al 'b AjdJ) 

■hl\!il\ Aljjla]! 

4_LaV^ 2 1 L_lb-al) ^3"^ cs^bj ^dadil 

<2b]l 4 ibfbl j 

15 (1.84 ^b£) j£ j2l c2dj^' 25 ^aj- 1 

<_^3 laabi' >>ijj (1.52) (j>>,a*\ L>® ^L. 

JJ 1 ^' (3® ^ 10 4jll *» ^ d 1 ^aJ ^_ s -b-j C5^ba ^bta. ^-3 ^ jljLa 

_<c-Luj (. a id oAa 32 Li. 

(Jj^ailj3 ^jl2l c-Lbl L>® lU200 is^ L . ^ 1 ° • 2125 2bla lajlaJI -2 

<gb«a isJlLa£ Ly3^^ JJ"b (_s^biS 
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(j! c-I—aI! \ Jl x 1 ^jUj dll^j^L ~3 

jl J j -s^ll ( _g_9 S^LaII t_j|jLj) tSLjlull (j>» a-\ jl J j -s^ll a >3 jj 
^ 1c. ^JaliS o^a 4_i£j o.lL<Jl AiLjaLj ciL^jlmll ^_y 




_ (AiLLuj 4_jij J^juj 


jUa^Laj ljjIaj 


11 JjVI AijUl ^ - 1 
<lc.laj ^Lol l ^all ^ . >»j ^j^£I1a]I jLudll (^y° 

QjSLi (jl (j^AJj jajlaJl ^^9 9 ^^.^a]I jia^. jjA cOLj Jl £a 

g.^glaall tilLoi^Jl jjA A iLJa J 4j^i. ^a^2l j}A 4^ila tilli 

Js eJ^aJl 4_^.^p (_J_i9 (j-a LgjaC-j (J^aLa^VI £a (_Jc-lili]l 
(3^.!^ (jjc.L^a]l (JaC- JjaflVl j Jja^aJII 4_lajujl^J j^C-L^all ^■ J-> j 


4_12kLa. j 'ii^JC. 

C-JjJ 4jli ‘LiSLjal (j^al^i. j)jj2l j Jj Jil-iS ^-n^aI Ia^aC- - 2 
JjjVI Jj^^l ^ 21 J l_ijAjj (jjJJilj jyj4J 
^82- 80 L>° a Jg 4^.^pj (.4 nj^JJl (j>»A*\ l_1jAjj 

■ C5^ (j^jjlj Jj <Jljj 'jlatijl 4 J-^Ijla- 3 


16 C 6 H 4 (N0 2 )2 ->10 C0 2 +38 CO + 10 CH 4 + C 2 H 2 + 
ajlj^+HCN + 5.5 H 2 + 14.5 N 2 + 2 NH 4 HC0 3 + 33C 

f I> J0 ^870 


Jl >j ^ (TNT) o- Ji ^ ^ 6100 +o^V! ^>21j 


_ J -v a+i 1 l*LJL3I ^ja A jjoil juoa. 


JjLuJI CLul jjIujVI jail® 


;A^aljA 


(jjj'i^l AaJHaII Sjjill 
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A ^jA^' uA 3 ^ J' (JjLudi! juujilj 

Jiau La£ -( _gjulaj j-vi'i/' <_£jil A CluljjlLail Jixjj G duljjloilj 
(JjLuj ^Hajj A s ~>\all d)l^)^ili<a]l Cy* G daljjloil 

o^_j j&j o^jjLlaj ji jl <llml juo^ La^aC. dill j^jjjujV I 

Aj^Ic- <Jjl ~sq~iV' AjjS £-a b (Jjljjudll <J£ 


■ a J 


a > ^ ^ 


3*1 




:G Vj> 

l>“ o* A 33 £* fAA>' t> 66 6^ uAA j^j 

■uO'j^A' 


■ v«r 


Hi Ajjjla 


L-ulaHli £-a !iUia (N 2 H 4 ) (jjjG'^A A^ fAj- 0 '^ diljla i—aLjaj 

.l)j^ aII Jib LaLaj t_)j2j AiLjal Alii! ^3 ^alLudjj 

: A^jA*^ jA 3 ^ :jA!j 


^aJ ^aJjjj-al dlljlij ^aC. ^7 A^ fjalal) 6 J^jJ ^aC- 20 *9b-^b jAj 

£-° 2)j^3G'V^ ^ ^ cl^° A 33 cs^ ^'1-*^^ cs^ ^3 a ^ u. 0'1 

alall ^jUjill ^oILoiaII c_ula!ill 


:t -|lfa V S A J (_JjUj 

A jobai JaiiiJl f\c.J (jjSLj (jl AjV G 4 A A^jA^ 'J^aaall ^gi- 1 

(jj£-i (jl 1 «og Iaj (Jc-liill ^jl i“n*\ (j^A-A^ ayv 2>° <A^a 

.f-UV^ Jj lApjuo 

^ji 2 ^a AjV cjc-lioll c-ljj) Lij^aV^ A^ llj - 2 

. jlxll 

^_g-ajujJ jAj ^LaH al^jjgil ^aJ ^La <jGGaA A A - 3 

^c-L^a A ^aj j N2H5OH a A°JJ 4 —dy^G"^ 

AA 3 jc. ^Ujaall jtjjlj^ll J> lA^J ^ lu^J 

/Q~n ^ <•** 1A cA^ 1 <A^° (3^1^ aj^Lu 

^aiajj 2y_)G“^A^ cA^ djl^lil! ji Jaal^Jl AiLja] Ale- - 4 
J! ^_g^- A Ai' 1 VI ^a 

(Jj3 
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33 AJalaJ dlEj ^iiaodl (j Clulj^JJjuol )-a1 A - 5 

^jj du]JjiuoV1 dlLolid ^ajuol 4_lic. Uiilalj 4 _aC- 121 C-lAaJi ftjLoU (j-G at 

0^3J O^JL^AJ 


N 2 H 4 ODb^ 


;4^aljA 

ojlg >>o'i' ^ \ 13.5 (jElc- *d (jc- s^Uc- jA 

dd ^AaduU ^2 ^3 Axadj ^jAj ^1.4 

4_jjj J *~ L Aic- 4_illc. 4_j( dua. 

jd \.'£ ' iSj)^ uj^lj ac-Loi^ Aac-laj Aic-j 

^AadoUj u2 ^~ A lW-*^ a^aduU dJd'd \.d " 4-jl La£ (jja.jd-^J 

<aliddi dl^jjillll Ada 0^^ jowJI 4 ^1 .^.11 f.\ laC. V LiC-Lda 

Ada pi^lay (CITRIC ACID) ud^' f 
- (ANITUBERCULOSISNEO ^j J^l 

u^lloi^LllIj Jalixdl ^HjV (T 0 ^- 31 ^ Idajl 2*°* Ul0 .\jCODION) 

oAjgi^3^' 2lda-ft£ (_Wh d^d b^lai^bll Ax.Lda l dajl (d^^d 

*dd Jk ^ a CS^ - ^ ^ *' L ^_gA J^d, i j L-iUic-Vl d^lij 

- (N 2 H 4) 0 j j^j (sulfate Di hydrazine hydrate) ^AoA^ 

% 37.5 dJ^J ehdt ^Jjd (jAajjl jc. 6 jEc. JAJH 2 SO 4 

.dO't> 

(N 2 H 4 0 >>j L^ll (Hydrazine hydrate)cP^' 2w j' j4^' 

pLdl £-a -laLkj <jl clA^ Ud^ 'd (J^ 1 (jC- ajUc- . H 2 O) 

f 120.1°^j^ 

(Jc.lillj A^a.j L5^ (Jjd^H ** q J* (_£d^ (jJd^d"4&^ (jtfi ^alxllj 

qi-n j.j.i^V' ^0! ls^ cJ-wtdud (fJd^ 

m dJd'd ^ ^jodadil 4_jdu c-La 


Rasching process (1 ) 

^jj^j^jAiA a^)A (Jl^rutiLj dlE J^12d]| ^"idj 

CdjjKj^A ^-o ^)2 joull (JcrlilL dlli ^jjj(_ NH 2 ) 

.(CHLOROMINE)u^' jji^' saU V J 


(jjj'i^l jIj^V ddidl Sjjdl 
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NH 3 + NaOCL- > NaOH + NH 2 CL 


(Jc-lilia j (Jji&baJ! Q^*} l—flLjaJ ^aJ 

(JjLoj Lj^a _j^Lau]| 

NH 2 + - —NH 2 + NaOH -» H 2 N NH 2 CL + H 

NaCL + H 2 0 

£-a _jlC- (Jc-lilL ^aj-pjof—lU C1 u^)^]£^jjA (j^aJj 

^±ui La£ Lijj-dl £-a (d-alaj ^aJ 4_jjl£Jl 

Jla (J^xaia. ^>8 j^lii ji (jjj £* jfcljljAl^Jl j! 

Jl> (Hydrazinium salts) uO'j^' ^ ^‘4uj^ jj^' 
Lai * *Ldl ^ jLjlll cpjl LaAj (N 2 H 6 ) CL 2 ‘ (N 2 H 5 )CL 
4-]jg joU i_JjAjj J^LllI f-Lall ^ (jLjill A ~\ la.iui9 (N 2 H6)S04 AillljjAIl 

_i_]j)^^ll <^9 t_JjAj Vj (_j^Luj]I f-Lall ^g9 
is^ jlc. ^a LpjjJl Jc-Uij Ljaj) (j^aJj 

LlA£ 


Aj*\ll\ a\ jaiid! dillail 1\ 


L Vlg ii cs^ 1 J *—<iLlia]| £94 ^9 £ Wuul Ojraila 4l^a j^Aj 

4j^)Lllj 4 jjojLM 4j^)Ll! JlLa (> _ S -Aj l<a^l JLlJjuoVI £jC- 

^49^ ALa A ^A’PLaaII i"iljL'ull ^Aal L>° 4 jjuN1 4ju 

As^\ *u«o ^_g9j 4ju^)judllj <liladl <cA u«o ^_g9 (d-axiaiJ (jVI 

f.OaC-1 ^g9 Ljajl (d<ax!ijaiJj j>« all 4jt9l4ll a^g-iLaJl 

1K «all a\\ 4 nUiI 4 *>«v Li 


(jjj'i^ti LajilaJI Sjjill 
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^ai %15 djljli %75 ^ i j j ^VI JijjUll £jLuiJl ^ i.i^jlll 

ajl jd J (_£jji jj jf-' j^aj Allddl llJJ ^c. 'jj %10 ‘ 

^ ' j \ ^ K 

dua. (JjjLudll Aj^iliill .^I^aII 4_l^)A^aJl t_fljlla^]l IajIS c-LalaJI ^9 19 j 
jA dlJ^dllj (jjaiill j\ C jji) ^A (^jJjuAjj 2I dl^jli) (_£^)dj^a]l ^Lall (jl 
^j^Ul j^/i^ll jA dljdll (jl ^)aVI llA (JgjL^aflJj ^ajud^Jl jA ^aallj oLiaJI 


(. ixjl 


^A AjI dua. adaJl jA du^dll (j£lj jAJall olLa (JlddV 
lj^)l2l ll^jA J^la. ig 111 ^jAj ^)l-ill <_)jl t^lulAJ (_£lll (2 *Jjoia 1I 

_Vljddl j)j£! Alc-laj 

ill (_£1 a 1I 11 a (jc- U-flljaJl J j£l 1 jjJ^ I Ijjdll ajjj£ iaj!>la. la.JJJ 


.Uaj J&l gSUll JjjUl Jl>J lU^ (6 : 0.8 : 1.2) -(6:1:1) 

£jldll (j£l ~ j-jl^j^all dl Jij jjA ^daJ Ij^jdll (j| c_Aj^)xa]I jjAj 

Aj| IjjUl la lid LiIJa (ly°J A*9ll £>jjoia£ ^ladd IjjUl JaJ^la. j)l Ljajl 
A L-iaJ All ^Aj <1 (_£jLuja 1I (j>»* j la.jj Aj| V) Jlajj Vj AjjIj olLa 
cildlaVlj ajl^all (_y>\ >ti^> jAj Alll*ll ajl^>aJlj Aj^la^ll (jc. Il i* j Idll 
^ladaiAll ^I^ddll ac-li^ (_glc. Jijj j)l (j^AJ Aj\j>^-> LAaj Ail joal l*j ^ qjTij 

_AjUaJjudll ^ jjjIoII (jjfLi i‘'*lja 

|(jjCr^jj ^1 AIaC- dua j}A IjJ-Jl auuojjjj 

dllaJlil £jujIj (jLj^)il AL^)iJl AjIaC- j)C- ^cjU ^jAj -J 

.-Iaidall £a dlaj&ll Jj 91 (_jlj^)XJ ^Ij^ill Jj^>la L)^ d 1 JJ “2 

; diU j^aII 
. ^j^IjjJI dll Jn %75 

. ujjjS %15 
. %10 


:Jj«Ji dijLi 

lA±a. I laJa 1.1a. ^^Jc. o^La (J£ (jaJal _ \ 
JUaJl lalaJl ^-a ^ jJjuoIjj 2I dlljlj ^1 du^dll i—ijJal ,2 


(jjj'i^lj Jll&V ddLaJl Sjjlll 
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AiaJl -LaikJl £-a Jajlk <all ^1 (djJal .3 

<_£A]Ij ^jjjuj (jLaxJjoi^U ^cjUIIj laid.I la^lkdl (Jj^c. \ 

■ *gr^ UJ^ LS* C5^ 


(j^Ldl LS l£’ Jj^yi ^jjldl -2 

• uU j£dl 

. ^j4juo14j 4I dlljoj ^al jL 22.5 

. ujd£ f'j^4.5 

. dyjd f'j^3 

. lU15 
. JjAj' lU64 


: JjMtil dljJai 

lAia. | Wit lAa> ada (j*\ lal _ | 

£-a ^a!i AiaJl .ladll £-a ^jJjuAj^ 3I dl^jlij <^11 dj^dll c_adal _2 

Aid ' JalkJl 


$.La]| 4_ill cdjJalj ^uldl Ak.j laddl _3 

^1 (Jj^ajVI >■, l>j) dl^-lla qj£jj (jl ^g-iljldl ^ 5 ^ Iddl £da .4 

^ (jLlliJl 

5 a Aa! a£^jjI t Jjjl!LVI A-ill didal ^jldl qa -la-iidl <J^j| .5 


^ali ^_}jiaju 3I Ajldl ddi (. id ^ali m () 


; Aid^La 

^1^ jl AXud^) Add£ AjLaxUjuol (jdj IaI ^jjldl I1& 

(JjUill ^ ll£j 


ja ilid l Aj^Vl -IjjUI -3 

; dljj£dl 

. ^jjW %50 
. f j>dd %50 


(jjj'i^lj JlJ^V d-iALaJl Sjjill 
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Aa. Ajllc. ojl ja. Aj^.jA ^gJaxjS dl jaddl .kikJl lAA jAXJjaii 
ilj^'iAiLlkll Aiiila jA jjll Ik jl JliLij j^-ajAjj 


i_a 


;Aj*aVI Ajjbll 

J' iS^ji I ajjUI Jljkl (burning of black powder) 

dl jldl Add jjkjj A duA Ajka Al jaj (jdlll jldA Ajx i >^ 

C0 2 ,C0 ,N 2 , H 2 S , CH 4 , H 2 0^ SjU- <** J %42.98 
iiujjSj djljjjjS jc. Sjbc. %55.91 (_jA AjLJI Lsji.Vl 

. jjjj£j <■“ nj;^ £a ^ jJjujLj jA\ dl jiuj dUk jjjj 

;AjVU£Lui< 

'Ajin-s.^ ^AdLuU jAj Lc -jjaj jk L_l^J (Jkaj^U a1ijujj£ ^ax 


lull 


AjjUll dljddlj Ajjkjmxll dAidll ^Jaj ^^3 £3 IAa 1I C-fljIkl A_x3Ia 

cjUJVI Axil a dil jAkj ^sI^aII i_kill2Aj jjldll jiad fl^dj dbL-LI 

.AjjjjAj duijj dUk AjjUII 

;dijdJl AjaA) AjjUll 

Ajjbll jjjL»M oJuAC- dVjk-o dja. ^jk.Ai)Ul Ajjbll ^-Ijlkl Axj 

dljjlk JlAduol jl jjjjjaVI Ajjb jl ^glii jk jjk III _)kdl I g *1 aj AjjujVI 

jl jjuAjjill dl jSL aAa>lail I jklj ^jJjoAj jdl dl jlnl ^ jJjuAj jdl 
cilillj djjkllj ^^qll jA Vaj •>Lil (Jjljlkl jjjkj f j-LjaVI 

\ dVjkdl ak jdxj 


jgjj! jjjWjj -1 

«. Laid I A^j Afilj Jlln %20 + f jj dljSj %80 t> UJ% 
Cgi jVl ^ dd jAj dujk %10 Jc- ^jkj -kkll c^jal AjI 

.AjjUI! ^cJjl jj^all kill A. -a JIxjAiV Lloijjj IdLkjJ jA Jk 

.(Amm. on pulver) :Ai>^di ^jdj^vi ajjL -2 

JljjLlI ajfl (JA L-LljS ^JJJJaVI dljoj 2>° ^daAll ^alAil AjjLII 
^Ac-j l-§jj5 £a Ajaj j Jja dl jjaaII j^axj oAic- jAj ^-jldAidl 

jAj dl^kVIj jl j!iA2ll ^jjLuaa. ^^a jldjl ^jj^. ^Ac-j AAijj 


(jjj'i^lj JlJ^V La. 1 Vi oil SjjjJl 
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A_La£ (j! La£ (Jsl ^£3 _3jjajVl 3j^)l4l (_jlx!id2U 4_Jjxj^a ^)!i£l 

3^jjojV| 3j^)l4l £ya A^UaLali dill ^)ii£l Ada AjUJaLall dll^lx-ll 

CjI Ju (45-40) 4jj4^ L>° £_j4I Ioa ^idadi i ^3 A ^adaduLa]' l - jjudll 

jiln fs>& % 22-14 t>j fjAA ^ J& (%38-35) <j* £* ?._*? 

dlljlj %37 CjIjH %14 Apjudll o3A Jl IjjdJ JjlC- ^aJ 

A_iaAI A-3j^a mall Id^-aV! Jg laJ ^dal^Jl dlS^ll ( ^3j %49 

A_p3l*Jl t_l^pJl ^ addduil 33 j (J3x-a 3j^)d£ ^^^Jl (jL^all ^3 
^)-a ^jAj p. jpjaAjjp dll^JJJ (_g jp'N } V (_£3]l 3j^l4l ft^J^VI 

15 4 ^aj^^a) dlljlj %85 


Guanidine nitrate powder :yA^jt ^jjW -3 

^La Ajl ^ Alii jj-a-a £-a (jVl (J*duoJ ^4 jAj (GNP) 


ua^l 


dll^pJ (_j-a 3^pl ^jAj L )^**.. (j.jd 3da ^jAj A_jjla^)l) ddaj dulj 

ajdjaVI 


; Jldml dhl^ui -4 

(jjAiildiljijj %60-40 AA ^j^liidiljd cl>° £-d^x4l 3 jjL41 

.% 16-12 AA? AA Aj %28-24 AA? 


; ttljjlfll lagU -5 


% 12.5 + fjAA dll jjK %75 ^j-a jjda jAj (_£3Laijll 3jjUl lA 

lA dlbL^ixll t_)ja. ^dddij jAJ (^) % 12.5 + AjA 

JaJ^ld. A A_1J^AI dlVI aa'uuVI ^3 clA A iaJu-«a]| ^Jjlj^llj cA-i^l 


.IfrJjjjadj I g*ij A ijAjail l^laj LgJ£ dll^)^]^]l 


;dl JA\ -toU -6 

+ ^ijoAjjj diljij % 25 + ^ jAA <—>'jA %55 c> 2 lA c^j 

.f jAA' gA %20 


BLORSTING POWDER (^ *xk) j^4l ^jjW -7 

^j-a ^u/11 odadall dlUV^I ^ Ada ^daJ 

^g-ajoti ^1 LgJ A L»a*d ^ j A_l^la^il A_L^aLa j ^ajj3^jj^a]l dll^JJ 


(jjj'i^lj JlJf'V AadlaJI Sjjdl 
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%73 :Ml2Si L > uj% ^ HYGROSCOPIC 

%16 + %l l + ^j'j^ 


.IjjLII JaIaj 4_dag. 

< > 3 j udiu (jYjJ Jl jjujVI -ij^)l2l A *'J* A A i^fl! (JalraJllI A_iLoC- ^jfLaJ 

^XJ ^ f* jJjuAj^jII dlljij <»_!j2i CS^ 1 e-Lallj 

J-%J f ^ UJJ L$J^ f70°®j' (jT^ L -^=^' 

AiL^)j£ ^jIj £-a A mil (j-a <^121 <d(jjj 

(Wiley extractor) ^ j l$ jW ^ 

Laj (jjj^J cl)J^ ls* L ^~>JJ c Jg Aic Iauu $.1 j£j) ^121 C <q-Nj ^aJ 

.grM' J* UJ^ 

;M a * a Jj jl2l 

: dujj£ %10 - ^ %15 - %75 ^aalaJ l c-ud 

:J^*JI dlijJai 

. L>^ LS* el.c> <-U 64 £^a -1 

*121 L>° lU 15 ^l^^ A21 C-ijJaij ^}dl >ijjl2l Ia2a. £jda “2 

_(jjaj2l Jla ^Ju^aJ 

dilc-liS ^)^_la ^lalijlj (_£ jl^a* ^."UfQ^a (Jjji Ja2dJ1 (^>2d £jda “3 

_A_iia^) Ja2dl1 *1^^.1 jUlil! £-a 

(_}2d]1 ^3 o3^^.^2l A_ia£ (_3^ la2dH <dlljj)*i*\ <a t_l£j2 _4 

.<di3jll (jx a^iil Ad^jlilj A_i^.1_^.^]1 \ kstx lb c2j^)a*2l ^l^alLuol £-a ^jVI 

LgYji L—uc_fljjuj (jlLa3 A»lafl ^jc- Ia2d11 12k -5 

.3 ijjoiVl J jjbll dll Julia. 

aL^)C.j Ad^)a. (. ^ 3 La2i21 c2^jj 1 ^aJ Ida. (jlLa2l A»lafl ^i^aC-1 -6 

_A_La C_^a ^fliu 

:vj^j 

\(^g& Jj^Vl AJdjt-a -t 

2KN0 2 + S + 3C -> K 2 S+N 2 + 3C0 2 


(jjj'i^l JlJ^V 4_ajSlaJI SjjJill 
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AilLxdl JjjLlII ii&taJ JjlA^ &A& j 


dljd Jjjb 


diJ^}j£JI 4 ijudj 

^2^all Ajjoij 

CjIjUII 4ajaij 

Alii' ^ajajl 

%10 

%15 

%75 

Ludjja 

%30 

%30 

%40 

Ludj^)3 

%14 

%12 

%74 

IaII jj 

(NH4)2 %19 
S04 

%16 

%65 

IdUaJ^J 

CU %19 
S04 

%17 

%64 

IdUaJjJ 




^J ^ JjjW 



Ajjuaj 

4_AjUdj dll jlij AjjUdj 

dil jd Ajjoij 

^JUjI 


dij^j£JI 

^a j) UioIj^j]| 

i j> >dl 

aUI 

%16 

%14 

%25 

%55 

IaI] jj 

%15 

%15 

%25 

%54 

IIjjJ 

%15 

%9 

%5 

%71 

iijjj 

%15 

%10 

%5 

%71 



^jaJl JjjUl 4_ud 


^ KN03^ 

^WlVI 

dt maJl 
*♦** 



t* 21-7 

%12.5 

%12.5 

%75 

CAN-NON 

r 1-1 

%12 

%10 

-J 

OO 

SPORTING 

i alild -a 

%15 

%10 

%75 

Normal- 

d>ddJl S jjAl 
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t ot<-N. 

%19 

%3 

%78 

cannon 

modified 

0.6-0.3 

%13 

%12 

%75 

Deley fuse 


%15 

%10 

%75 

pwd 

RUSSIA 

— 

%20 

— 

%80 

without 

_ _ 

25% 

15% 

60% 

sulfur 

Germany 


JjjUI iajjJj 

£j±&^yA (_J£ (_j^3a fA u' 0 "^ <_5^ c> 4-^^® <-J^ *liaJl - \ 

.^jJjuAjjdl dll^jlj £-a ji ^q\l £-a Jla \ <ag ;>>»* J 

.f*l 10“ 100 L>® ^-^■.J'A Aic- f <—ll^Hj L <)jqVi (j^-aJ -2 

^iL.<aJ CliLiLaC- ' ^a Aj^)l!ii) ClAj£^a]l lal^. 4_iLaC- -3 

A XX juia. (_3^)lla-a £-a A n jol^ (Jxal^j lal^il 13a I^A <_}^J L^°J 

JaiiiJl £9.1} A9 j 91 Ail 26-25 L^° ^ }5n\5}<a Alj^)laJ jjlj 

.f50 LS^ L jj (J^ul cilli IxJ 

iJfrmVl JjjUi) l&ia £*«'>y 

Salt Peter 

l2ldl l^-jJ is^ Ls^ Ajjuj^jlLa ^l_La]) ^9 A»ixlall ^^9 1 ^.jj 

Llujj^j (_j-a ^j^Lal ^J^*** 3 j AlyX/i'lj lUjVI 

A li^.j^j!lll]| Aj^jJaaJ! ClAj^^al] i_Jj^)fLia cAjo^I A -v £jj ts&J 

m ^ jJjuAj jd) Cllljlij ^tlijj Ajjlll) CllL^^dl £^a (Jc-lijj dip. 
«lj^ji£ £-a ~ jj ~\J 1 Clll^jlij (Jc-lilj l^-lic- (J^jL^aaJl 2)^H A_jj La£ 
;A_jjVI Alll*-dl ^ Uti*\ f 100 ^-^-.J^ LS^ 

NaN0 3 + KCL -> KN0 3 + NACL 

C-Ldl £<a ,\n»5i £jl j ^IjLkiuolj A9J^)la LiAj 

N 2 O 4 + hno 3 —> hno 2 + hno 3 


(jjj'i^l JlJ^V A_ajilaJI Sjjill 
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HN0 2 + KN0 3 2 KOH 


» KN0 2 + KN0 3 + H 2 0 


3 KNO 2 + 2HN0 3 


4KCL + 5HN0 3 


xaaJ 

-> 3KN0 3 + 2NO + H 2 0 

jjdVi Ad^Ja j 


■» NOCL + CL 2 + 2 H 2 0 + 4 KN0 3 
+ HCL 


I d)(Lj A >qV> A pr- djl |'/nl| 0 2l& ^uLaII (_$j 

f 100 0'^^“ LS^ 5-1-^1 1 g Ax J tilli ^aJJj 

dll^jlij dlljjLj iLgda JS\ A Aacl 

;4_ijVI dlldal1 £A$ jk jjj (jl dV ^jjujVI ^jjUI £_idali] 


■Cj 




.c_d!j*i %0.2 %99.8 ^ j £jj uj^' 


■ *— 

a-ldll a 21 c. cs^ cl)' *^V £-}dali] dij^j^ll 

cjjj^aaJlj ^400 0'^^“ LS^ ^2a3J A Qc- aIsjujI^j A "1 i’qVi 

.ajlg^d! O'O 1 L>° Jci ^Aj ^1 30- 120 O' ^(s* A ^ c ’ 

: 

<*_u!dJl (JlLa Ax 1 u.rO~il L-bo^' L^° j' ' L>° Ac. Ida dc dV 

m o^aC-j ^)-2l (jQjV' 

\^a jj^Vl ^j04' (_3'^>^' -3 

2 KN0 3 + S + 3C -> K 2 S + N 2 + 3C0 2 


2 jjujV 1 JijjUl jLdjl a 1 4 L*_a -4 

-> 56 C0 2 + 14CO (^')74 KN0 3 + 30S + 16 C 6 H 20 

+ 3 CH 4 +2H 2 S + 4H 2 + 35 N 2 + 19 K 2 C0 3 + 
7 K 2 SO 4 K 2 S + 8 K 2 S 2 O 3 + 2 KCNS+(N H 4 )2C0 3 + C + S 

+ 665 K cal/KG 


dddil Sjjill 
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.f2380°^H^' sj' uj^j 


:u ^ajjVj JjjUI 

; dlli 

^ jjjoAj^21 

^)£joj -xa. ^ | 


Ijiua^i JjjUl 

Ai^)l_iJ! C1 jI^)^aL< 3I (j^uJa jmj 

; CjU 


^ jJjujU^ fil l_^3A/ 

^a j) U<q\V I ^j|*\ jolq \ 

C5^'jj J^»' 


; CjUa^^U 


JLJal ^aJi I.Ij'N -lai^Jj ( ^J| CJLJa) _ \ 


^JOLA 


4 _LoAj^all -ia-lLiaJl I^A (JLoxUjuo! .2 


jlllLlj "ijl^aJLjj (jAaLa^.V2 IxiL^Jl lAA (JIxjuoI (j£-aJ .3 


(_gJc. AjIj 1 ^.V -^jjujVI AjjUll Cy“ iS j° > ' I j ^ajjV I ^jjljil .4 

. CilJill L>° ^Aj ajJjuAj j 2 ) CllljjK 

iS^ ^^5 12 jsJlijj iLo ^lc.j IaI LijJa^aj Vl».*n 2 (Jat ±Aj _ ^) 

^ii-o e-lc-j 


AjjUl) jjLl^ jj^l 
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C 24 H32 O12 ( 0 N 0 2 ) 8 


4_j| t_u*\ Lxjajlj I^LioluI (C ^6 HlO 05)11 3 jLuall ^jolLIJ 

^)g ~><a^ Cll^J jg )o jj t—LaL^Jlj uljlj^'sll 

i_]^2u]| 13 a 



i l 


4_^.^p A allk■« Clil^ylLuol ^ la* 

[C 24 H 32 (N 02)8 .j32l CS -1 ^ 3 J jl^ M J^JJ L>® (_J^-uU 4-i. J±il\ 

^c-Lou ^jLoi 13a O2o]m 

[C24 H 32 (N02)9 O 2 o]m jj^ ^j^ 

[C 24 H 29 (N0 2 )ii O 2 o]m ^(jJiLaJI ^ j 


4-iJljt^a Aic- jj 1 jj 1 ajjj jjg 1 ]I ^clijjj 4<c-l^j| ^g3j| <■ -llallj ^jlaall 




^61.7 0 ^ g >«o'i' 4 4_jj2>i-s ^)j£| 4_j^l cJ^ki 4 K 2>i 

. 3<WfM.65 43ili&j 

■4-uilill 
■ ♦*♦ 

LiK 4_jjjijj jjIiVI JjjI ^j12s ^ 1 j2j jj^ 

a^lc-l 4 _jj» t-rol' 4-ij jt. (J2l^o jjjSjjj liljV1 Cli^iLkj jjn* hV1 

.(J*J-® 


l£ ___£_ 

.I.. ^ 111 j 4 n4 ..'-vll AjAjoj 4_i^j ^a2u .all 2 * aa. ^)JC. 


l_1jAa]| 4jt_iila 4^jU) ^cjl2l 2 J \jj ^ 1 ‘'J^)"\- *' ^' 4_^.j^] 

^9 jj 1 * jjj jli i ^4 _ia£ ClixjJaj 131 JHa]) (Joim Q 4_ij£^)jj 


(2^a-j 4^jjlll 6 ^Lj^ 4_ujI 3]| Jaj c-La 4_j ^31) ^jjjJjujVI 


(jjj'i^l JliC'V SjjJll! 
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AlAa. (JA L-U.iljll] \JLhj^)1l 11I IjXJ L*lli Ale. %12 (_5^^ C-LaII 

Cilia Lal£ 4_^.^)Hi! c-Uili a^jl^aJl Cbllj La 1£ 4_ll Aaj 19 j 4Jljji Aju 

t _j^c. ii^ i aK <_jij A^.j^iiij ^ciiiii j)jijji x ii14_aj^i 

_' 1 ill AAa 

ifbj^iiij Jjijji^jjiiiii jiib 
?.ij^£i) cJ^ 3 ^j-^j ijib f.b^£iij jjij^jjinii jjHj 

£a C—IjoiI 111 ^jjJJjujVl (j-o A ^9 

cjbiiii 

a*\VI ^ja o^i^.j AjIaI Aie Iblis Jjijj\>njjlnj 1 (j^jSLi 

; Jbb 

Alej 4 > l bib 4_i CAll£ lil 4j^al_a jj ij4 1 1 111 (JlaJl 

4 cii^aa. ^a ^ji 2*■>«^V' ^ja biiii o^jjaiLiAi! ^AAJudii <*21 v 

jl jj j^jjlnil (ji^al jla Ia^aC-j <jJaAaiA ojl^ja ‘La^jl Cllli 
ll^A ^^ic- (_gj*iVi (jl (■_ I'nj o^)ii£ 4 ia£j 1 g is^ cJ^^J dli_jai!Lall 
4_ijj^)lmil o^aibU ^C^abbl Cllbllii^jVI j (JIaI (^bj J-b ^a.a.x 
diljailttil olA ^^ie ^jjlll a_ ajoi£il c-iajj CIiIIjua bc-lb^a ^_ 5 ajujj ^^Ij 

.Cluillil hr.l L AC i « 


;AAjHii -Ixj ^lllilJjl^jjIiiil Jib 

1*j 4_mil olA ^Je laSla.; jAj 4 <aaAa 4_iJjbl 4_mj _jji^ibbl ^Iajj 
^iixii ^Lis j^jAi^Ji (i>ia^ii ^Cuaii jg j-iA^ij jjiasii ^La^nii 

olA (_5-3 j ^Cola] Aie- 4_j^Cla ^)!i£l 4-1) <^9 V] ^be <. 'aV'A. > ^Lall c_ijAiJl 
jljQn.'^l ^le-L^. aAlb IgJ IL^aV bLlljAil ^jlaA^. Aall A lillil L-UjUV) 
^Ic- (JaxIj 4_bCaA^Jl bllli) (_j^a 4 . Ia^aj \ qj ! » > >» j lllkl 

)njl' c^KqMl J^l ^ja (_Jax1 ^^-Aj ^b9 ^_jA£i blbil ^jl V) ojI^aLujI 

4_^.^)Hi! LCa9Lk (N02) Ae.^A3tA ciii (_£“^ JJ^JJi**ijj‘^j 11 i 

^ a~*\ >>i A#jd 4_l1j ^ie ^_gj*i*\j 4_ll Clii^j ^U9 
^ju /4 u ^^ 4L^J clu^j) (Jelilil 2*?bi <—ifl-iii) ajj^a. ^ 

Ia 4_li Cilia. 4_iililil <lajuj) jil ^Aj (Jelilii) l^Aj jjiJJ^bi^ A 

. JjU (_5jLabll liKfli ^gVn bKflj (J£ja ^gie Iajj ^jl 


(jjj'i^lj ilieV AaA&aI) Sjjill 
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4c>li^a 

250 ^f35°t> l$ *jl-1 

tiL^jIm]) 2-« (_J<a J50 tiljljjAll (2<o 

. J&\ J %65 -55 c> 


^lijjl -La^joiJ (_paLa^.Vl laul^ ^^3 ^ j)-4' ^I 3 ^! £j^J <j5^ l^f 3 “2 
2^^! t"^ 3 ) ^WO (JjbjJ ^ )o*nl^-i A±aJl ^ ulkoll £-a a^jl^pJ! 4-^p 

.(^30 ^ *^j *^j o^' 2r^ 

et_La ^9 ^cjLill ^j^-> Q ^ (2 Jua *-^J A-iSl-Jl (_paLa^.Vl J^i^-a 2 -0 -3 

/a jjj£ 4_j jl_^. 


j)o‘i~i~ij 4_^.^kjj Ijj^Sj 4^j99 20 &«^a 1 t _ s _li_3 a-La ^l 3 ^ £j^ajJ ~4 

C_UJ bl_j PH 4_lajuj|^J 4_i9 ^j>» 1 ^«vSfl ^jc- <._*o* : *'^J 

Ljlfl2l %2 ~ JJ ~\j 1 CllU^J^fLiJ (Jjb<ttJ <Luaij 4_i9 (_paLa^.Vl 

LaLaj (. ^ ^ 4 -^^}jj J 4 u 


; J jiiluj jjUli Lj^Ldxlujj 

4_jjA^j 4 _j^)£jujC. (_pal^)C-V ^oAa ^)^i!La£ aA^.j jjHm (J-axlLud! ^ 

Cl±Lali}.2lj 2)^-2^ ^aJ9c. (jj5<a5 4jLax! .Luo ial 4*aK\ 

(dLLaliO 

;^ib ^j3j£ jjLLaijjul\ 4-^ 

■ j^J J ^C- a9A i»4J 

^0^41 

2)-a 4 _La£ ^ AibaJl jj]jjLuojjlnll 4_La£ i_j|9j Clip* 4_jbVl 4 jLaC. 

t_uiflliilj 2)43^x11 4 iLttXJj Lgjjj ^99 dll^a ^Jjuo b ^99 2_J 4jLj oVl 

L-LutaJ (. *0^- j 2)1 l! 4 ^ 4 i*■ 2^41J (_5-2l 1 *' J^) 44 ^ cs^ 

4 AaC- 2 l 4 uu*ala. 4 ]-»i l >i £-a c 

.(2r- ^250 jj¥ juo j 2^21 2.)^ ^ cs^" ^** l -^2' 

:A^\ A±ja!\ 

^_pa^)iJl L-jjqiai ^il-21 Jaj2i^ (2 aC ‘ 4 -1 ^.^a]I o^A 2 ^ A ]J 

o^A 2' 4 2a^.^La ^-a c^lli ^5^ ^OlLaVl (_paxj a^Aj l^_La (._ 


(jjj'i^l) JlJ^V 4 _a 44 laJI i jJ-lSl 
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u a 


qjJjujVI £-a lala. lij ^ajill A iLftC. piaij 4 iLaC- A*j a^jAlxa 

jjlll! £-a aAfc lalaL <jl (jiLaoS c_flliaJl (_1^J ^>^1 *•, IjLa ijj;\ j! 

JlLa L-jjoilLoll .IxlLaJl (_jx AaJj £^a. J)JL ^ 1 " jjjr^ 2 Ajj^lU J) J)L 1 111 

L»2a. 1 A_UiilllJ 2liLaS a^jJC- ^ j>J a^ll (_£.iLa^)]l -ij^jLi]) la2a. 

(JlxLlVI 4ilia. .Au ^OA^aJ £-a j^ljjLujj^Imll 

^al I^Aj^ aUjuLuo! (_j-a ^Jajj (jl dO^jl EJj du 1.4a. IlaJjuU 

I^Aj ^_gJl lillLa ^jjuoVI Jjjbll Aajaij (Jlflj ^.LxililaJ! (Jf2 ^Ic. 

AlifLaij .(1 ; 4 ) Aajudiil ^)Jj>*o*ij 4 _Jj11xa 11 Ac.^)judl! (^J^aaj 

■1x2a. (J^lj (Jj3 (_j-o l_2s La£ (_£^>a.V( 2a2ilaJ! (_j-a (_£^ JLaxLuoI Ljajl 


4 u i A 


A , ~ 




:yj^j 


X HNO3+C6H10O5 <- 


— _y** Lj 2- X (j^j I— 

-?-WH ln ._ 0. X (0N02) 



,0N02 


0N02 ■ 

4r 

CH20H 


—Q + X H20 




ql 4_ 


\ jj \) \ Jl >IJ^)l2 1 ^JJ aI^Lxa- j 

Aj14_»jjj^a2I 

. 4jjlall ^ (ASTREFICATION) j J 


Jx jlij 4_ 


lLaC. 4_la_ 


IjjJaaal) AJjIjla 

)2j\ 4 ^a22 -2 

l^jJJjjj^all jdU jjLLai jjl2l Aa,Jj La 131c. 

C 24 H 30 O 10 (ON 02 )io C 24 H 29 O 9 ( 0 N 02 )ii 

^cjl^2l (_y a&j ^la*J (j - ® (_£^ cJl^ LaAic-j 

-> 36C02+47C02+4CH4+39H20 + 2C2H2 + 3 
HCN + 3.5 H 2 + 18.5 N 2 + 2 NH 4 HC0 3 


(jjj'i^l LaklaJI Sjjill 
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4 . 

1025000 

;CjljUJl ^a, 

f^/j^765 4=ciUll 

;SjtjaJt AajJ 

f 3100°M^ 

4_iLo*J LaJL^a (j_J^4 ojjg aJj CS^ 3 -3 

;dlij)-vs\l a^-J 

m < _aAlSl j laJj^uilll ^Jajujl aj 4 \K\'\lK\.a 4 >qV> 4 \\^cl _ ] 

^9 CjIc-Luo 0“2 cl)^ L * j-lLftll 4 _ijLiaj£ 4_iLaC- -2 

4uJ&\ I >jx^ali ^j-o A 

fj f° 140-105 c> ^ j'j^2' ^uj^j %3 -1 

. 4_iLaC- ^^g-ajuoJ 4 3<®* M £>9A^ c-Lall ^j-a o^)9j ^ j<®5j 

a jj 9i^j^all CAjjjK j±iA jl jjKJ) a'A^lL-ul j j (jiaiiii]) 4_iLaC- -3 

judl£l! ci 


.f»J£ 

^Aj jjLLi ju>» Vil ajjg Vi Au ^)jjL^all >■_ ua ^Wi \ -4 

o9Aj l_Laj cJ^^J ^Aj 49121 cl^ 0 

( ^Aj C—LolVII 2)-® (Ji>.o4 L3J^ A^.jj jojjg Vi 4Aj^)la 

jl ^ l dlllL^j^ jl 4_jjl^ll I ^ l Lai ^alA^Jjuol ^jC- 

^I.^Vutilj 49J^>la ^^A o9A j ^ jjJ) C uhj& 

agJ.9^jL^all ■« ^9 4_liotaJl O^jLolI C ag.j9^jL^ali 

Jjk^ ^ %15 j £jj £-* %20 

'i^jLaij (jLilc. ‘•** 'J*** - % 12“ 10 L^° Aj49^j^all ,\Uu5j^)AiA 

li* >>» Cllau lilli ^jj j ^175 “170 L^° i. uio'vll 

f-Lallj 4Jjuaiuj ^ 4-J^-J« 1 41 2 L ^* Q *' ^4 dllc-Luj 3 aAttlj 

cllljj^i£ c_flLjaJ ^aJ <—fllLiJ! Jjla.^kdJj 4 <o n\\ (jAaJJJ 

4_i1a*-^ o-^A i^J L_aliiJl ^1 <C| ) 

^ ^ jj9 C1uj^)j£ ^1 ^ jj9 C1)Ijj^)j£ 

A ^aJJ (jlojJjMl 4 lUc-j f.LaJ dllj 


(jjj'i^lj J) 4 £>V 4 _a 44 laJI Sjjill 
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4 Af> a 4_lUxll oJA j C_ukJ! ^ fjoUUll) j! dlJj iK jJJA 

(J£ (jjj 4_jli «3» 11 j a^p^j 4_iiA i _ g ic. plli Jau j^]jjl jl nj^jln] 1 (JxaJ Id. 

4_ijudj SjU^l ^aj-pj>..rol' djuKj^jdA t_u!UJl cJjuaiu A iLftC. 

. jj\ jxU all 

I ( 4 . ,f ~-' Ua) £>Jl£j ^jj ^Aj jj]jjUjjlnll 4_i£jj 4 jlftc. -5 

^ ^9 (JjjliiJ oAaJ (_£^)UJl f.Ullj ^)2K]| (^Jjuaxll 

^_paxj a^jJ^j^all dlKU -« ^9 UK 9xJ U^jlijj %)2 ^ J.. 


J 1 C5 


11 


Ull JjaKll U^t-l ^ 


Jlau j e-UlL) UK Axj t *a l-» K < dl9^1l 

.W*-* 


faUUJl) AU^Iill $JjJ^ j|jUl £j|jJ| ^| 


Ui^jfUl ^A dlllaUU dj^lii ^Jlxi Ul e-lK (jl (Ui^jjuj 

. RDX uu jKi^' j cfe' j^' j 




PICRIC ACID 

C 6 H 2 OH (N 0 2 ) 3 


;*UaIja 

4_iUU jK^lij J^jlUl c-lUl (^9 (jKjUl dud- Jjlll f.' jq . 4_j^)jI AjI^j^L 
Ui^iiUI UdjUJI ^ lUK< 1 L_ijjjj o^l^UI dU j UK 

^jjInjuoVl U UKI Ia^jKIj 4 j^jJaxll dAi jAaII ^9 U1U i_JjAjj (jl^}£^)Ul 

.JUUI Js^\ (Jj^KJI 


;jlfr*aj| 4 aJ j 

1.6 AiliKj . U/ f 7650 ^j^Vl A^pUlj f 122.5- 120 *31 jj^ 

- 300 *UU Uc. o^jUijl f.d <d^p ^10 + 325 *UUc. 3^ juj /^- 

. ^-IjojUi^. dil JJj.* aJ^ ajUUI ‘U.^p (_paidjj dil^)K]l AiUal Uc-j ^310 

;A_iU (jjj^adll Ajuij j fjdill jjjLj 


(jjj'i^lj Uddl Sjjill 
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A} d I ^ j V £>AC- oAa] 4jtdl jl f-ji >»U IaI 


[AouiluiaJt 

Jj!j2i]| 2>° j)\ lad iV' j o^jl^aJlj dll 5*i V I j A XlA nti*\ ^glc-l 

(TNT) t> 1.6 (TNT) 


;4aAuJl 4 ajA 

ULi^.i ^^g^ajojJ iAHa! Ida. 4_A*Jaj 4_iAjudl! SAjAd 'LaLaJl Alkali jy* j 
e^idxaj Aic. 4_1 a o^C-L^alLall a^a-NI dH>J jl <joia 1 Aic.j ^aII j 

C.l_aj^)l £a ^jLLuoVlj aL> 11 *al (jAal^jC-VI dill d' o^)±& A ia£j 

g_3 ^lijjlj (_^jjI^)1I £a O^IxUjaII ddildaaJ! 

Jla Ajus jl a^ldaaJ Aic- JaLii^VI (~Jau dll^l o^l^aJl 4_a.^)A 

cJ^VI (_Ji3 ^ l>»^l> i4_a.^llj ^AjVI (JjujC-j dll jliillj 'dsl^ll ^jiJ^La]l 

.lAja. 

•4 a Jail AjL»ldaduj| 


^ (J^.Ajj Ajlnll ^g-A^ Ada f.ljA Ac.\1>^3 ^ %0.4 ^JLklLuoJ 

oAIj>>»aII 4jaNH ^aI^aII Ac.\ u.o 

* Q_ ^ h 1«I'N <\ ^* j <*<a l-< >-V ^*< 

j^adaaAll A a-I^ILaa!! C_Udll ^gA oA^A ^jVl 4Ai^>la]| La] 

. o ‘ riA ^ ‘ Cy* ^ 58- 4 ^ 23- 4 Jj-Ls ^ 9.5 

; JaaJ! djljka, 

(_paAa. ^0 2,3 ^jll 4 a 1 ' \j (_3-f»aC. <ji£ ^-3 J^dA ^C- 9.5 ^ 1 - 1 

_<C.Luj \/2 *Aa 1 l» < ^jLa ^Loa. ^gA A la. i JJJ klkJl L_Llifljj ^sjaA - 2 

_(^Laj ^cli )aiN) ^aJj ^La^. ^ f.lc.^11 -i^)J- 3 
Ai^. (j^^ 0 <»—bdiJl Jla 2 ^* 1 *' CS^ ^*3^^ ^da - 4 

a^. ^ja ^C. 58 'dil c_adal l~^3^ <30^ 3a2-^l I d nj 4_i^j]| 


(jjj'i^lj jIac^V dadldl SjjaII 
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jjc. Aj£]j Axj c \)\c. (Jc-lij lajl-sll lAiLai j£^>-2! 

l^LllLuol ^)Aa*J Aq y& ^l^aa. Ac. Ij^aJ £a 

^^-3 ^jA.1 Hi jLa ^al ^9 (jiSll £jAajj (_Jc-lilil) L_fl3jJJ LaAlc.- 5 

. c> ^ J' ^ Ac-L* (2 - 1 .5) l> 6*^ ^ 

^juj^) ^alj ^lollj f.L2Lj ot_^9 a^j ^alj a^)L3I ^La]I 2>° ci-^lOO l —- 6 
cilj^ajj 4 j l >«.n-s. jisi aJI jV c-Lailj lA±a. LgJjujc-lj A^jLiil 

(^La 5 ! 1 AjJ^J C J^AklLuolj 1 §JjjL aJ)lc.| 

. (j-a jj-al 10 -i (J^*J 

oA^-j A^j 12I 2)jj^J (jjj (_5-ic- L_ai^.j - 7 

.(?£■ 15 ujj^' ^) aLjL^ 

(%10 (,iaa^J j! ^1 , /i'lj - 3 

■4^) Aljjla]! 

^A^judj^ill Aij^Ul^ l2j^)SL3I 

aC 38.8“ J^C. 9.4 Aa^VumaH L-Laull oAAj 

^ 62 


a 


.3 -«*»- 


; Ja*J) Cjjjka. 

f4 f80 J' ^J^ £*j'j Qr?“WO O*^ C5^ l)>4* 9.4 1 

e-La <^9 i4 il J^)i£ 38.8 Aall <-_LJal 

.a%9a 30 SaJ 


lJ^ 


IjjoJI 2>° (_j^al^jj 4-ii^j $.La lU36 ~ 2 

^jj 


■4 U».M a 

^^^a tAilij^iflll (31 ~w'i,jjj ^jjJu^iilj a^Lall AiLjaj AdlaC- 

tAlib^-ifLIl ^jl j u>i^k'il' Jaj^jjoi 2 >aj %92 2^ A^.^)Aj 

(j£> A V l2j^)1i 2| %92 (jc- <J^3 V 

.%65 


(JjLJI IxiLaJl a 2I i—LJaij ls^ *^-32^4^ - 3 

AiiMllj ^70° a^j^ -ik. 4_ijl!il)j ^30° a^.H e. ^jV) diUtiji ^ijuj ^glc. 


(jjj'i^lj JlJeV 4_ajilaJ| SjjJllt 
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^107 a-^^p Aic. ^ 'sllj ^93 Ap^p Aic. ^87 a-^-^p Aic. 

A^Ij ojlxiJl aAAj ^1 15 Ap^p Aic- AjljLuJIj ^113 Ap^p Aic- Aj^aLoJIj 

AajSA 20 

■aU-vM a 


2 )-o oAc-t o^)i^jVI t. <n 5 M ajlrvli oAA ^ c. Vi^A ^IaVu J PIj^aj) 

.(AjAp 2)-® (_£-!! (Jj^'nl (Jc-lilll 

2 >a lAL^pliK £-o C_JljL*ajj A^-Luj cAa] lit j a-La (_pa^p* ^gA ^ ■ ^-> ^aJ- 4 

. J' 

£a fl 15 o^)l^p> (JjjlAA 10 &Aa1 AAja]I CS^ l) 4 ^ f^~ 5 

1 ^ A lafll ^ A \ 

jA pL^)£L 3 ! ^j>»a*\ C—buo^jlii {J^\ <ji£ll ^_gA ^j^joUaII £jJa- (3 

_^_piAjaJl Ajuail Cli^j ^_gp.lp.^j ls ^ ^gj lg^A‘ij 

; 4 jhjlall alfe L gl£ 

■Ul$ fC. 26 - 20 i> uj^ ALjlal' pLj^2' l> ^Ull- 1 

; A-alc- LjUa^^l * 

pL^)£L 3 ! JJj.>» Vi ^ AaAWiaII (C^H^Otl) SaIa - 1 

c.Ia]I l_ijAj ^1 83 Ap^pj ^43 Ujlg i.^ajl Ap^p AilLuj Clil^jL 

Ai■■^a l^La dilc-LL^a ^_gA jaAaJLuUj Ai^pJl ejl^p. Ap^p ^_g 9 

oALa (_ja l ^-ilc. ^j£. -a yj lA^yC-j AjjaSMj Ac-l luall 66 

djU^ 2>° 20 Cj~^ pI^a ^Iaj^oII AjJa c.!ja£ ^a^iLuoaII 

A—iIaxJ ^aJ u’tiJJ ^aJ c> lM20 I^IjIaIj 

CllljjL ^glc. (JjL^a^J J V"ll' 


.c_2)ji ^gi pLj^ 2) (jA 


jaAa. L. 


j^, t j^j _ 3 


dlLja^)^ a\ 1 j_jA ^jAa^p^a (_^Lj j 1 q‘i “ 4 

. (TNT) c>° 1.6 <jj\-^ jW^' ja 

^rUjl! j| ^yAjL^aall j! (. _ A PA. II ^JjaI 1 ^ ^a ^_gA (_4 aA ^' (j3^ “ 5 

A XuX in-s.ll fiAjAjol t ^- J (JAI*a]I * ^A (Jc-lili AjV 


(jjj'i^lj JlAC^V AaJHaII SjjaJI 
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Ia^aC- A-idli (jl a^laII (j-o - 6 

oj^j^aJ (_£d^ £>d <a <—lljjLl! dl^Ja c-LaIIj Aiaflad ^aJ i_jjAa]! 

j! ^JJ )\) 1 *VI £-o AjjI^Lj dL^)Si2l 4 >qV> ^j^aj cilli ^ 

dL^)£L3l ^jj£jg] $.Ia]I Aildalj ^aJ 

^3j C1 i1i]Ia ^jujI dl^J Ludj^)3 (^5 d^.jj3 oAj^C- £.IajuJ l*L^) 5L21 ^ixA^J- "J 
C_fll (jl ^ lAi] C5^J <d)JJ^)J l2Uaj] C5^j cs -0 ^ IfiUll 

d ij'i^ja 1-ijojjj ^ij dudil I jiWM (TNF) 

£a Alc-lij dL^)£L2l ^ic- C_fl^)x!ii] o^iaaI) dl^lc.li!i]l (_ja- 8 

^^ ^ \\ ^a^^H ^JJjuAj^2i ^1 a 1 lla* ^ ^ajJjoAj^2l AjjLijuj A 

■ Ajoi £a dL^)SL3l ^,0 -jjIj ^ A >^ c ' ^41,2 ^aJJj 

_ ^a j) J > titj^gd I 

adb ^JaxjS AjjI£]I i^^j^all ^ja a <_^9 adaU Ailit j AILd Lodic-- 9 

NaOH 

C6H2(N02)3 OH-r-> NH3+HCN + HN03 



4oM 


LK»aa j, 


a > a 


aJ^Lxa- \ Q 




dL^)£L3l jl^ajl aJ^Lxa - 11 

16 C 6 H 2 (N0 2 )30H -» 32 C02 + 40 CO + 4CH 4 +2 

H 2 0 + 2 C 2 H 2 + 3HCN + 4.5 H 2 + 21.5 N 2 + 9C + 

H 4 HCO 3 


6751 aajI' ill d>! jUl! ^>3Aj t f 3230 a_^j 12I ajI^^Jl A^.^pj 

'.tja 


(jjj'i^lj AajIIaII Sjjdl 
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A- 



dl^^i£ jl JJ&11 jlc. iAL^)£Lj) (Jc-lili - 12 

o 9A la*2 ^ .J \.u ^ C-H aA ^ 

^_gj| L*L^)£L2l Q^A~\ jjjaLuU AiC.. L*Lj£l2l (JS*A-\ ^glc. “13 

dilute. 4_La dLg.^glaolI ^9 Iaij ^160 '^■^p 

<d^p Id. (_5j% ^ dljlxll dLdj 9l9jj 210 (_5-^ 200 l>° 

jl -sq'iV' ddj a9A ^gic. dUoll ^c-Loj t. a id djj ^260 

.(^i£200 4 aa^II (jj^j LaAic. ud I^aj^ 


(J£j f-3^- 243 4Ljfull (jd<LaJ (_£^)laill ^cjUJI (jjfLj (jl (jiaj^Lall “14 

(jddjji L_uljjaij 'dLjal ^cjl^j 4 ~n u\ (J_jiia]| C-3 1 ^ 100 

.$■ j^-100 J' * j^-200 j j^.3 ^.u jaII' o3a 


caJj^j -15 

jj ^yAj^aallj jl t-bodl) jjx jjjdda ^9 4d^dj <!&} ^jj 

jlLajuii <^9 4d^ij ^j^ajj auoil.5 (jC- (JflJ V (jl^)d A^Lqjuo dli 

2)91jla]I ^xla*<a (Jc-liil L*L^)£Ljl (jV Pllij ^ j! 

A nnl m-%.\l aAjAoiil 1 $j!j£j ^djj 


(OAft' ciA* JJ^ c^Wj) ttf J 32 ^ 


c 6 h 2 (no 2 ) 3 n (no 2 ch 3 

;4^ja 

^129.5 J)\ g >>o'iV' ^_gJlaj^)2) (j^ j)_jill f!ji-a dl^jL 

gP dljji2) Jkdj d /^7700 ejW^j' <c-3<W<^ 1.7 

. fl70° jW^jVI <d d j^j ^138°^ 
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■^1^1 

ujVI L )^*1 x*sVI <^9 l_!jAjj c-La]l ^3 (jLjl]l ^jLc. 

O^A LjxjS (j2aLa^.bU AjjaiilL Lai L£j ^JjiilL L^xJj ^jLikLudl! (jj^iillj 

f.La]l AiLjaL 

IcSjO^J 

£-a (Jc-lali Vj CL)jloj aLC- oAaIj A9^)iJl oj)^)^. A_^.^p ^3 (JlaLiJ V 

_(jLLt-al) 


;Aj^ua]) AajJ 

Aj^p^j) 'LaLoJl Ll^a]l £y a ^jO*j 

I^jjlaijV) 4 &jjoA\ 

&/? 7700-7210 


(tj j)jj^)) jj JjjjSSlj j^iaau Ajjjla 

: J-a*Jl cj)jla^ 

A 24 ^ [C 6 H 5 NH(CH 3 )2] JAa ^US u- ^2uii .1 
.f»25°UJ^ ®j'C5^J (1.84 4i^&) j$ jaJI c> 

cilj^nj ^c- 10 cs^ ^4aSj A L»a‘> Li<\a\I L-jfLai ^jj .2 

jl J) ILu^ Lp^ u' ls^'j (3<WA 1.46 Ai^) %80 
(^j^aljLa JjVl -laliaJl ^aJJ Lalu (^60“ 55) £j)^p. 

_ laaillll A iLaC. e-Lii) 

AiLjaV) ^Li^JJ f70- 65 cl)^ 3aA*l\ % jlja. Aa jL -kiaL .3 
A_La£ AiLCal Ax_i a A_La£ L_Lma. jl) CL3 jil ^ja Ac-Luj 

- 65) l -0 A_^.^p ^glC- -IaSl^Lj ^3 ^alLuL JadiaJl 

^-lajq) i _ g ic. c-l^a^. Clll^jL c_fljjuo) ^jlaL IQ ^AaI (f70 

.(Jjk-ll 

^aJ (_£Ll*Jl c-LalL (2 Jua *-^J Ajj^Lall CjIjjLII ^aJJj JaliaJl L^)JJ 4 

.^Ul) fjA lU 24 g^ <jA 


(jjj'i^lj AajilaJI Sjjill 
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(jLlliJlj .-is. c-Lol! 4 _ia£ ^yaJ^xln ^)dV Lh^" O' 0 .5 
o^)j2 c-Lall £a jUlxll A ;Lc. ( _)<.>> a iS/') ^Ia]| dl^J ^pJaJj (Jjl^iill 

(*0^42 Jjljtil ^ £ ^)A£J 4_la£ iJjjla 

L_SjIjjoi]| (_J£ 4_j|iV (jj^ullj ^2Ujj A \\ l oAIaII (,_a >aO ^jj 

^joi^jjj l*I1a£ ^jjJJjuoVl jU*Iail (j^AJj ((jj^i3l jj~dtij) (jljjAU <Lla]l 

£a 4Jj^“ia\' djIjjLlI ^JJj ^jIa ^Laa. 


^129.4 4-^.^a dc- _jc, l ^*\. 4L^lall sa^j a!1 _7 

.(fl28.5°^ jg > /iij ^j 

;<_ijLajj CiUa^^La 

^_gJl ^joifjVI <_J2^° L^° (JJ^aII j (JjjLu3l JaiiiJl Ailda! Aic- % \ 

(J^aaII (_ja 4_j| di±a. 4_^.^)A ^ jilaal i ^j>»a*\ 

.jUviiVI ^ n^n (_£a!I jaVI ^^.1^21 l^C-lijji 

o jsaa a ^\j ji jjlil ^jac dyj (C8 HI 1 N) o^Vl ci4« .2 

^js^u ,tU ^ja ^J^judJ ^ijJaaa a j^g ^193 AjLiic. ‘La.^jA i 4_j *d*al_aj 
^2 1 5 ^AjA AjC. ^V' 1 (J>»A*\ (_JA (Jsls £A £A ysiijVI 

4ftl u^<\l 4_k^al_a.j 4et\y >x\l ^2 JdAjj C _U. 1 a£ ^AaOjAJ j& j 

.^jja&li A ISLUj A l3 ^j>ax11j 4_ijls^l 


C 6 H 5 (N0 2 )4 NCHs 


’.(^> jl aVil 4 JaIxa .3 

-> C0 2 + 13CO + 4 H 2 + 5N 2 + 
H 2 0 


^sjuAj Ijlilaj] ^ C_fl^)*Jj dujjJSJ IgOA oAjAC- C-IajuJ Al (Jj|jlli]| .4 

SjL’ jsAij (COMPOSITION EXPLODING) 
4 oa j)\ -va'^i \ A nnl ,,i\ 4jj dua. ciL^)SL3) j (TNT) ^\ Ul ^ J 

^gjoiba.j ^lajuj ^ Jc- 4_ialajuj] AiC o^jjaLia ^asalj du^j 

J' 1.3 (TNT) l> 'jW^' l^j^' f310°<^^ o=^ 

-f 

_ A^. . 


(jjj'i^lj Jlsc^V AaJsIaII Sjjill 
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3xJJ ^ya (4) aj>v>3l ^^3 .5 

Jaal^ 3^14 s-l-all (j-° ^^juoLLq 4_ia£ c_flLjaj Ac\ lalLaiVl ^)33 j 

_(Jj)^)j1i]) £ya AjjIHI dll^)^14l (^Lj ^gic- ^_paLa^.Vl 

£ya O^Lj^) W! *■_ a .' 1 ^ >< (Jjl^j!iil cl>° 4-l-a^ ^j-sai^Ilil 3l^)J La-Hc- () 

/oj^ila ^)JC. a^La (jj^JJ ^_ s ^- %13 dlJj4 cJj^- 0 


(RDX) ^hjI 


N 02 


/\ 

CH2 CH2 


N02 


I’I ^ 

/ \ /\ 


CH2 


N02 


;A^aj ja 

<j3lii£j ^207 - 202 O'* ^^j- 1 uj^' ^ jj^ 

.3^/^ 1.6 

•A^\ti\ 

jjlLVIt cJ^VI dililLk t j^Vl 4 Ja.L2l ^ jLijlll ^j3c. 

(j^.Lu3! <^3 Ac-^joij t_jjAjj 3 j^}jK £j!jj ^j^jluil 

L)- 0 <33^ 8 c^ <l«a e-j^ - 4 J J“^) ^JjIujjV)j ^LuJI ^jaiijVl 

^ajj ^jj^ljjjli^^ c^ t—ijlljj <Cmjj ^jj Cliia. ^jjjjojV) 

^3 a-laJJ L—IjAjj cJ^ 0 t^ c ' IVlj 

jia^a. (^3 <c-^judJ t_JjAj ^jAj Cli3^]l e^)j3 3 xj (Jlayjj 3^14 

3^)jj LoAic. oj-a J^q'nj (ji&l Jl.42) £^1311 tiLjlii]) 

44 ^0 ^g. lx j (Jlaaall J 4_La ^alaall 3l^y La 3ic-j cJj^ «°li 

\A llaj 4j3lx-a a3& j ' 3 j * .all t qqA ^ cJj^ A k a0 ^- <all 


(jjj'i^lj JlJ^V LaAilaJI i jjAl 
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C 3 H 6 0 6 N 6 + 6 H 2 0 


» 3 NH 3 + 3 CH 2 0 + 3 HN0 3 


Cjxj (TNT) J <1 duj jKlJI (j( c_flj^)Jt-a]l l>°J 

j 1 ^ q~i ajfl AAj (TNT) L>° 1.7 L J 4iLL^)SL3) (j>»<a^ 

j ti_illajotI aII qa a Uvi <Jlc. (.**\\ \'\ SjS aIj (PETN) 

.f299°t> 

jJail JJjjj 

(_j-a L»aq ^)diu 4_iajudAi3) (_3 ^j3 AjljoiVI A_iic. f.j j bJail 

.cii/^8380 >q‘Nl c1iaL3) ^lXV) qj^ 

;4aAuJl AajJ 

jUii .Tin 1 .'I ^ ^a.2) ^3 l^}laj *A >j W ^ 4 j.<^ 

ajjJllIj ^allli L_flSJj C-UjoU 4_}^a.i *LaAju^a l- Uxjl) J£j IjLa. jLja 4. JC. £Cjld]l 

m ^L. LI/^jlI^O 4-La AJSVSli f-Lj ^ g ' ]C - ^ii} "^J 4jj^a.lll 

.^/f3380°°6° ^aLLii) fi'jt4 ^jl 

^x£*ljy&Q 1 0 4_La AiillaLall dll^Lill aA 


■ >Lu 

■ s/»T 


U-IS c^(%80 t> J^')j^CH 3 ^ L> lM 20 £^a .1 
- 20 La ^ ~S Vi ^aLaa. A L>n <La.^p (j^q~N j 

.f°30 

C 6 H 12 N 4 ) j^j uj 3 ^' o^ 1 ^ ' l>* f^70uj .2 

4^Ljab i*l ^ (HEXAMETHYLENE TETRAMINE 

^>30- 20 a <^£±5 Clu^j \ )-\ i j4j 

_b^)jd]lj ^j-o Aj^-a 4iLjal jl <ji£ll bL^aj 

^55 lad All o^jl^a. <La.^p £9^)1 >>l ^g ^ l£ AiLja! Axj 3 

1 _.Idlsjll ^jlad-ujj La ^jl^sLj ladLall 1 _1113J ^a ^j^.Lua ^_iLa ^»La^. ^Jajojl jj 

aJ ^20 cA^ 1 ^J>»q~S ~1 (jjjlij.} 

dlljjL J^-laJ c_fl ^joj tilLl Aki IjLa. ^jl2l ^La]l (j-a <A«750 4i^aj 

.UJ 11 ' (RDX) 


(jdufli) JldC^V LaJdlaJI SjjdJt 
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%2 ^ JijUll e-Lallj l^Lodlj dil^jiJl od .4 

.(PH) O-lC-LolAJ ^j>» 1 V' a^J.J^oll 


Jij ^JU ^Ia^ dduij JjluiVl t>a 600 4 j (jat£ d"^' .5 

^aJ IaIaJ L_1jij S-^J 4-j iJ^IaII (RDX) 31 <■—1lljjij <31 l—Ljai ^aJ 

(RDX) 31 dlil j^L Jg-laJ i-_S jjuo <3^)31 ^1 ^d 

(. tool Lg^d'j 1 g ^ >‘t'ij ^Ixli ^Cu\ f.Loi (j' ^_paLnll <ju^al3l 


. (Jl «Q*"unV' 


;t_jjl^jj dtja^^l * 

:<jA ^331 (RDX) -S' du>»vi <J3 jla . \ 

C 6 H 12 N 4 +HNO 3 -> C 3 H 6 N 6 0 6 + 3 CH 2 0 + NH 3 

H2 


CH2 



j j^yj ' ( 3ujJ ' 4 ~‘^*1 *—■ ^ j'.ij i “°" .2 

d-ald 4-jj^V' d° df^ c31i£ <2 ^.Ajj o-IxaII dljj^JajJa' <_sJIjia] 
'\ u ‘'^3d' ' LS^ (3^ °d^ a ^ J A -.J JSj^W d^aldil 4_ij^V' 


. df3 nn^g 11 


<it^xl l dilj >VdS I ^ (RDX) 31 dil jjL Jc. J j) II l 1 l^<a ) .3 

lAijjiai' 0 ji^j liiii ^jjj (33 ? C4 

j' jW-S' c> lU 250 f^3| ‘—a^d'j i_s* 1-AAda.l ^ ^ \S £-da .4 

S^IaI! (Jidii Ida* -la3dll C-llfl ^3-^3 L . L ^ <3aj3d ^ali dd^' 

3d^J Ac-Luo (. Aj^aj o.l3 ^cj^aII 3d' ^ali o^iijL-a dlLin^ ^1 A iia^xll 

d*3l (jja L_Luoj2i ^jdL^I <xju3_i (RDX) 31 diljjL d_laj dc-j 

.(JIaxHjojVI ' g^ali 3^d^' j' 3S^^3 l^ludlj l g ^ ).‘I| J 

dilj^L 3>° C4 4 C3 31 (_5-Sc- a ;»i^!i II 4_i1a*JI f.l^^.j i 

(RDX) 

; C4 Jd^' Vji 


(jjj'l^l JlJ^V dddil Sjjill 
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^C. aIj* %9 + (RDX) 21 t> %91 AJc. JJ^l) ^ 
(Polyiso %2.1 t> uj^ 5 ) 

Di - (Di ethyl hexyl dillruJI ^Uis %503+butylene) 
Jl jail# ^lu JalaJI % 1.6 + (sebacate) 

ls-^ o^' (^^^4 j&j (TNT) t> jW^il l$ j§Vl C4 

31 4_jjujLot^. JiLa uin j CjU. jA ^3 4 4Jilla. 

jjLa (JiLo <c. jjoij JSk Vj *."iiiij V S-L2L ajjoL Ale, j (TNT) 

Aja. (jAIjla]I £a (Jc.lajj Vj 4-J^la^)ilj Vj 4 djljailall 

.qo^2' 


:C3 

%10 + ul?j1j 2I JJ^ ^ %13 (TNT) 21 o- %77 

oA^J {j->* 11 j lala. 11 Axj qj^IaII ^g-najtll ^a^lLall . "J.J )"'*' 

jjll: Vj (jAL*-a]I £a (Jc.lili V IjAajI J&J ^2a]| ^)L^aVI (J4J Alkali 

.(TNT) l>° “^2 C4t> Ijla^ill JSI jAj 


4lM^ JU«iui) OjAj (RDX)j^ Aijjla 


Cj!jH (j-o ft- 100 ^12 j4*2 tiliiiJ) (j-o (Jx 260 l^Nl -1 

o^jl^aJ) ‘La.^p ^ijlj ^giij ^jLa ^aLaa. ^3 JaalaJl ^Aaj 

. ^ ^2J f 90 J' AT^ 


^jIaiLa-) AiljJaV^ la-llaJi AjIa AlLa^j^il^lj £ya ft- 38 

/ -llkill £A 0^A 4 qW .fl Q3 


-2 


; 4ja^^U 

oAA i^J %40 2^^ AjlAAlLa^jill (JjN a (j-a ^aC-95 VuJ (J^aj 

4JLola21aj 4 $\ Aulail C_liaJl 44 JL*jAiI (_J^-aJ ^aLuj _jl& ^jla^ ^^)aj 4jt_aJl 


(jjj'l^lj JlJeV 4 Sjjill 
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^.U.aII ^La^JI IxAiaJl AlA aILo j jil I AiLja! (_ja e-lgllNI -^Ja J -3 

(Jjj^}la ^jc, ^^Ljaj A}^)JJ ^ 27 «i^)±3 4£^)j|j 

Qy^J C5^ <^aj 

(JjLoJI AaJSLill ciiljjLlI ^4-41 (JjLoJIj Jaij1^. 1 j -4 

1 g *\ AlJ Clll^jL L-Uu^)JJ <_!SjjuO .^14! C-Lall (JA jjlla. ^ (JjjLudll 

cili^AJj t_<1 l)Vl e-LaJ IgJjudC-lj ( ^g^l4! (3 ^-aj3! (_ja 

mt ^ixji Lo£ ^jjInjuoVl (_ja ^ jiHli <_gA La£ Lg^a'.W'uJ 


jj^ 


c 6 h 2 ch 3 (N0 2 )3 

trinitrotoluene (TNT) 


;A^alji> 

( ^3 ^&A*aA (jAaiJi Clllij ^jVl\l <SU2! <^9 (j^ill f-ij^a±J 4j^)j] Clll^jL 

<c-J^J 3<Wf^ 1.54 V^ : '5 f80.6°iAji gs'l l <_£jW^' ,^4_i]| 

.^/f7000- 6600 1 ajW^4 

IlP^ (TNT)Jsia 

(_g9 4 _LuAjojV| 4 W ul'l ^liLall jyiat ) Chilli (j^lx-al! £a (Jc-lali V 

•kx*\X\ 

■ 

^g, j>^»a*\ (_ja (_J£ ^9 i_jjAj jou (JN’ij Vj c-Lall ^3 ^j9c. 

L^_1aj 4 j^jJaxll CIAjjAaI) ^_g9 i_JjAj ciL^)Im]l j <Alii}^)j£]| 

C-Lall AiLiJal Aic-^j ^jA a! 

t> (TNT) ^4 jjL 9 jxj ^_La ^i ^ c_ul4l (TNT) 

AjAs. 
■ «* * 

:j aJi (> p^i.v (TNT) jAU 

."9Ajll “Gjj ^ %0.5 V] 'i 


(jjj'i^lj J)J£>V 4_aAiiAl Sjjlll 
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; (j-alualaV) A^aOL 

aA^J <L^a3 CluSl^jaJlj 2>° A^alc. ^Jajuj ^^gic. ajAJ (j^alLaJ 

A'\ \ l s-\ x ^ JjL, LaAiC- laSS LHAj ClAj^^al! ^j-a a^)JC- ^jc- Aib^all 

.(^^jLaJl (_j-a (jj*-a ^lajoj (JjLoj £-aC. dl ^As (j^aL^alLaVI 

;(TNT) jhifl *± 

f 310- 300 0- 

;(TNT) 

AS A_njj aALa ^^3 Iajj a^jLa. (j^Lal <^3 Ajj^aL ^ Ajjjc. O' 0 

^piAjudll Aatjoiij rj‘Aall <jJa^)*j Aic-j ^LaA^)V( ji A l^ladl! aIjj 

^3 lJU* (j^ll) A_iij 5 -I^jjuo A a > L> 4 -n. L» i n ^Ic, A-L^la a^jliS 

j (j( ClA l<a£j A3^ja. Aic- Aji La£ .A j^LailVi Aljjij (. a» j>>» 

.jLaijl ^1 (JjljiaVI Iaa 

; (TNT) 8jU :Al^ui 

La aAlc. ^jAj l^Laua^La jl Ia^jLc- uiH*(._ 'd*< t__lajj A-aLuo aALa 
l3.~ l "~* J J £, 1 L, y CIiLia^jj a^aJjud^a A a. ^ t A_aLijj ^3 ^j^Lal»li L—lix*aJ 

LaJ^jj ^)l^)ij^aVL AjLU^aJ Ala.li (_jC- A1 iajoi ^j^alLaj LaAic-j ^jj^llll 

AjIAj Aic-j a a Aa^ 11 ^jjuoC-j aAx-all i_jl^}lajCal j LiaLVI (_jd^a ^3 <■ _ lliaiJ 

^jj-ajj aA-a] ‘LaUl 'La.l^llj (XNX) aALa Ajai^^La ^ya (_paJ^a]l ^LaJ ^!)Ltll 

_Ia^jjc-j a ja> Ill j i_uiaJlj A^l^ill JlLa Aj^aLa. Cl A iaj AjllaC-lj 

: (TNT) ji SaL> j^ 

; J-a*Ji cjjjlai. 

29.4 O* UJ^ 4a2a gr^JJ 3 ^ (JJJ^ .1 

^£^all (_paaa ^j-a 90.2 Aj^L ^-flC-LCaJ^ 

l>® (44.1=3 X14.7) ^ 14.7 ^ 3^/^ 1.84 aLsLi^ 

Aijjla (jc. QA (30) {£> 10 J^' 

LHa a-ljjl a^jl^jaJl Aa.^)A JaSLa.j ^> A - 1 jua-all l_i2lAiSIj JauiLuIl 


.f40- 30 u^? 


(. 


^gic. <C.Luj 0.5 ®Axl Aa.jAil (Jjoij ^jlc- L_ulali]) ^ ^alLujI AiLCaVI Axj ^2 
^ALa.1 (^j-a A_iij^ AAila) Cluj^j AAfiall Axjj <_JsVl 

A qjL»\I LAaj) aAalj Alii eA-al JaalaJl ^lajoi (dy^^^ 


(jjj'i^ti LajilaJI SjjAll 
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L^lii AxJ J: ^aJJ ^dll^a 3 Aic-Ljad! .ixJ 3° 42 Jl^^> 

t> (1.84) (32.7) ^ 10.9 J 3_kxJjj 

kllaJ l lAA ^j^judj ^aJ (_£^lc- JlLa ^3 (4Lilj^)Jlf21 

.f*50'Jt 

tiLjjjjlji t>° (15.75) J- 5.25 o* K. 1 ^ .3 

Aiij£) tdijlull 3* (15.75) J- 5.25 £* (1-84) 

lajjjilll AJajuol^J (j^9^ A^Ij^VI a^Aj AiLLaJl Aixlall ( Jc- (1.5 
L.ulailll jl^alixJ £-a f 100- 90 (J4J l -0 j>4 a^)l^)^Jl A^.^pj 
aA-al -Iajik-a]l ^llkj lAAxJj Ac-Luo Jl^a. AiLjaVI a^A aJba (jj£jj 

.4_^.J^ A Jc. (Jj<q 5M A^.^)3l a^A Jc- 


jjj ^jljj Aiula ^A AjSjill JjVl AjLJall ^jjTqjJ^ ^J^la^all ^3 A^.jj .4 
A^.jH]l A 4aC- ^j>» 1 ^^.V' 4 a jJa ^A ^JixjJl A AiLallj (j^hll 

^jjLlJ 4 a4a ^jC. ^_paLa^.i 4 <aj 1—> QjAj AjJ^lall 

. ^LiLaxa) 

cdjljjAli (j>»,a*\ (j-a (43.5) J- 14.5 ^04^21 c__uialiil £-a t_flLjaJ .5 
(fuming c^^4 jAj (JjVl j3jj ^ Aic. j£, ja 1! ji) 3 kAdl 
32il iajlLJ) a^jji jj^jj %15 3£j Sulphuric acid) 

.^90 AiljAaVI 4 3^aC- 

ciLjajj ^al 15- 100 U£ UJ^ C5-^ ajlj^Jl A^jJl .6 

Aiii&) tSLjuill t> (21.75) ^ 7.25 uj^ ^4' 

‘4Al>^' t> (21.75) 7.25 ^ (f^ 1-5 

a^jl^aJl A^.^)Aj lalV'j ^alLud-all l- X jlaol! £-a 4 Ua‘> 4 Ua*> ^jLu3) 

.aLLJI 

a^A Jc- AHjIj Ja4 A^.^p (jl A^.j .ixJ 

AiS^S Jl^i. AiLjal a.Aa Alda 4_i^.^)Lk ajI^^J Aj_aJl qjAj A^)3l 

3^1 Aa^^la. ajl^)^. ^)43 j 4 <•. JailaJl 

Jl a^Lx 1.5 3° 3j* U> |- 1 ^j^»l .fl-vSfl AiLjal 4 Jf~. j tc31i 

34^1^ sAa] ^alLoiJ 4_iLaxll a^A 3° C-J^VI ^4C.J 

.3^1^! LS ^ 


(jjj'i^lj 4_a44lall Sjjill 
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Aj9j 9 A Ja^,^L}9 aA^lj A_L] adal aJ£ JadiaJl l*J^)JJ .7 

_4_Luola]| A^x^ll JLa <jL^alLa aja^ a OJ& "^) LL9^ 

adl^il ^j>» 1 V' Ajl^jV e-Lai! diaJ <_}juaiuj A-dj^aLall Aidall e9A ^* n£j § 
e-Lall ^j-a ll-baU a^jj^ A_La£ ^Ic- L . u «^3 A jlLuil! ^_y al ' A jjJa Lai 

(_gi! A_La^]l a9A c_flLjaJj TNT -II a^La qa lg_}9 La L_Uu^p-3 
- 3 (> dll^-a a.lC. ) (_j^Ludi! e-Lailj ^-LaC- (_]! (Xuaiuj (JjjLudll A id2l 
(jj£j lilijs dc-j Aj^)JJ e-Lai! Clad 9^2 liljJJj (4 

.^U^Vl A ili^ a jj£ Jid ^ (TNT) -1! djl jjL 

A \\ aC, Q 
■ ♦» ♦♦ • 

<4™ J^SII ^ya AjjuoLLa A_ia£ <^9 Ajj^'dl! (TNT)-ll A_ia£ i_j|9j 

. e-JaJJ -lajNall 9^}d ^i ^60 4 a ^41 (j*s jma 

■aU^a! a 

)\ g <qA! (jaj A jq nil A_iLa*J <_£^kl Jj^Ja a9C- 9 a jj 

c1)Ijj^j£ qa AAjoLLa Lia£ ^ 4-llj)J Ajj^lall (TNT) -11 Lia£ 

l?* %5 j£j> sodium hydogene sulfite f u^jj4^ 

.Lc-Luj 05 *dal ^a-a90 Aa^)9 

(j£-aj) 9^)JUj (jj^ A La ^J ks-t 1 ^ja ^Ldl e-Lall ^9 (X^d ^3 

.NaHS 03 c> ^9 j ^jj 9J—II djjj j£ Na 2 S 03 Jl^LLd 
(TNT —II aJiLa qC- a^jUc. ^_^A AajLaII dll^jLlIj 
t5J^l ®J* *jjldl (j^Jj f80.8°lAjl^j-ojl Aaj 9 jj£j ( LiSSrt) a 
S9 a! j a^>-a (1.42 A-S\j£) dL^jlmll (J^aAAJ AajUII dll j^LlI AjI^I Alajoil^J 
^JjlN! dj)^5ll A kjqil JJ (_£^>a! a^aj e-Lall A9ldaL I g jlc. J^j^aAlIj 

^ (TNT) (jdc- J^=d9 

;(_ijLajj dilla^^La 

: jjjtiil JJAJ (TNT) Aj^Lta .1 


La, 1 Vi all Sjjill 
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CM3 

Cg) 


NO? 


— J Lm 



J- 


- ,-*. *.*T 
^ 14 ftrltii*i«iRfilii«;ttir- n 0 ^ 


CM3 



o T*** 


^ Hg»Q« 


HMOJ 


MOi 


: <yk (TNT) jt j4^l -2 
C 7 H 5 (N0 2 ) 3 -> 12 CO + 2 CH 4 + H 2 + N 2 


| 4 ~n n1 jljlill cJc-lili Lai -3 

12 CO + 5H 2 + 3N 2 + 2C 


(secondary high .4^21 aAiAdil dl j?il2l 3* (TNT) 21 -4 
2^dj L_u^kiill 4_iLudj ciiiajoiVlj j2l ( xJakluni ja jexplosive) 

^Aj^all ^Lua^ ^JJC- l \J duLi jraila ^Lall C‘ idij ( ^3 ^ate 

33000 ciaj 4 x lUrfo'i g)l2 12 2^-id ji 3 ^ kd ^} 

IjAj c^c-Loiaj VI ^viij Vj 3^/^ 1.69 ^Li£ ^lii lilii 2^1^ 

.lSJ* 

(jialaa.Vl fldkU jLaJ Sddaij (TNT) 21 ja x^iVi Ale- - 5 

l^Aj L2jbU <4jU!lh 4-Lliii]! LiiV2l 3° ^ jibldl 

^^g-adi -J^ dy^2l *dLa ^jAaaAl <2jVI a^Lall ,(j^H 

ji jjUl 2^2^ 3c ^jLc. ja j (methyl bezene) 33? 22 l> 

L»LAj V (=93 o^jLgj-all L^.^pj ^1 IQ <jUlfr <^p o^f^' 0 AajO 

ddi ^jAj 4_ljdaxJl dllJuAxll £-a Ala. t - X jA a ^jAj C-Lall 

^j^aJj ^ jj^a£ 3^21 -aAaajaUj ig \IL 2*Ldij c-Lall 3° L_fl^J 4_ll 

2^21 <j£] AiKj Jed 4il V) dll j 2 j 2 | Aj3j ^3211 2d dalAkluil 

o^jjJadll ^LuN! ^)Aj^a2l 3 ^ ^2l j AV 4_ilaC.j A 4_i^.l2l 3° 

( 2^V' cS^^ 3 0*2ijVl 3,>^ 0 Jjdadi ^j£-aJj 5-lj^Jl (jc- 22*^y) 

. Aromatic substitution) 


(jjj'iVl JlJeV La. 1 Vi all SjjAll 
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Fb 400 


Heptane CH3(CH2)5 - — 

. ( Aromatic substitution) 



+ CH30H 


430-380 C. 
presure " 
(30-40) 


CH3 



aA^-J (Jaj^) 3 (Jc-lij ^ajojj 


jLLuj ji jA AC-Lola (_JaIc. ^lA^lLual £A **■^ 4_Iajujl^J 

.(Jaj) l£Ul Jc. c^jll 


JaAA 4jJa^)^A oAIa 4 Umljj S^A^aII (XNX) 21 J ^ Q ‘^ C-A^lau CllAJ- (3 
a^)A^J £a (XNX) 21 o^jA^j £jJaj Aic- 4j^aLk y n l*11a AAj 
.(^C- 0.3“ 2) (JAs^)^>a]1 &aIa1| 4_1a£ Clijl£j 1.10 ^AjoUA 

;^jVI lU^ £ c-iL^ll (XNX) 21 SaU ja^aI 4jj^j - 7 

^Aj Lg_LklA 4 _jjAj All ^jJaj ^jA 4jIa (XNX) 21 4_ia£ 

(XNX) 21 a jAjj ^i£l + ^ j4Jj^' CIjI Jn JjA 4_j J^A t QL^'i'/sH 

o jlAi ft 250 + ?*- 200 + o ft. 140 + 

J- 30 (_ja 4A^£a A Jal^. LgJajujj *21 aAA <_J^.!a ^_^Aj Uh'n 

(_ja ^C- 3 £y* U^5^° (Jjc-lj^a l gIklA (._4xla- a70 "I" U.-^ 1 *’ . jjfc 

_^j-saljL-a^)ll Aj^}1 (jAa^^A aALa 

Axj (jjijuojii (jAJ Ac-^jJa^A a)Ac.I A^.^jj 4jLLu3) ^JjAaa^ill 4JL^Ia ^A - § 

(_JA dll^)A 4 QrJ - >» ^ 1 g - I'Q't AiLl^IaiL! 4j^al_aJ( O'jjVI 


(jjj'i^lj JlAC-V AaAHaII SjjaJI 
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4 ar.l l >. a\\ Axj 4qc-- 1 jJaxll A iLaxI (Jo^. x tail 

^C-ljL^aj lA j 1 ~sq~i ^aJ 4_jaj]| (TNT)-J' O'® P^" 51 ^ > jVill 

L 

(J\ •v < all ^^3 CIuIj(TNT) ^jolalyi a^p^j laala. (jl a-LaLtJl ^jJajL 9 

*0J1C. (j Ja*J ia^ 4ili f 100 ^ f90" 60 C5-^ L$j' 
dlljj ^5^ J^-3 i^A j Ac-Loj L_all _jL*J! Cji^LalLoi 

.lajlaJl 


TNT -J)J ^Jxuiiall 41 ja 11 (jjj AJjILaJ) Jj.la> 


TNT 

JjIjjjII 

vSLjSull (jix«ak 

RDX 

<LualaJl 

•* 

M 

cAw' 




ojffl 

p 

1 

3^*j/^c.1.54 

3p^l^ 1.7 

3p^l^ 1.6 

3p^l^ 1.6 

4it&l 

2 

C 6 H 2 (N0 2 )3 

C 6 H 2 (N0 2 ) 3 

C 6 H 2 (N0 2 ) 3 

c 3 h 6 o 6 n 6 


3 

ch 3 

N(N0 2 )CH 3 

OH 




jA -4- 

g* 3- 3. 

6- 2-1.6 

<> 1.7-1 

SjaIi 

4 


TNT 

TNT 

TNT 



-4- 

-3- 

-2- 

-1- 

<LujjLutxJl 

•» 

5 

-3- 

-2- 

-1- 

-4- 

4_iaui]| 

»* 

6 

-1- 

-3- 

-4- 

-2- 

OLuit 

7 











Jla^l 


p3 10-300 

?170 c3j2 

?310-300 

?299 

4a jJ 

8 





jUiiVI 


?80.6 

?129.5 

?120.5-120 

?207-202 


9 







6600 

^7710 

^7650 

£/?8380 

A&jam1\ 

10 

^7000 




AjjlaiuV) 


jAj JcUjj V 

JcliL V 

Jcliu 

JcliL v 

£« Jclioll 

11 

jjjajll esJlla 


til Jj1\ 


jjlfcAlt 




< LcuLucLll 





C 6 H 5 N(CH 3 ) 2 ( 

C 6 HsOH(9.5 

C 6 H 12 N 4 (7 


12 


2) + 

)+ h 2 so 4 

0)+ 




H 2 S0 4 (24) (T 

(23)30MIN 

H 2 SO 4 (120 

jluAAlj 



25) + HN0 3 

HN0 3 (58) 

)(T55) 

JjAm 



(16) (T 65-70) 

90-120 MIN 

+750 H 2 0 





gjiij j»Ux 





(jjj'i^lj JlJ^V A-aJAxa]! ajj-ill 185 















LfciA ^ 1 

jAa ^Uj 

JjjAl' 



13 

(C 6 H 5 OH) 

jAftl 

4 ilLui ljIjjL 


JtjAl 


1 til V *1 Jjtu. 

C 6 H 5 (CH 3)2 

^Ult <Js Ljjii 

(. 

^ 4 A.IA 


?110 ^J -3 ^ 

AakjJ L-flUAi CijJ 

Ujlf*AI 4 ajJ 





Jijj 193 jb£ 

J 43 




CjUIaAU 

llua ^ 

Cjbllu<^t 

»* *• 




.JjSjSj 

d \ a ***< a 

«* >v * 

<> 





. 0^1 







4 ia«itjj 

AAujIjj 

•• 

14 


. 6 ^' 

t fl 4 \a ^jLjjI 

UjAuVi 

»• 




. 1.5 

.eP^A 



J* 

tjaU^VI ujjj 

cr* ujjj V 


AjIjV* 

15 


SjSjAl 


UjAiVi 



ej£jA 

. jAkLA OjJAIj 

(jjA-uVl 

U^A'j 





C^VI J^Alj Vj 

jlALA 



(jjAuS/'j 


u* 




UjjAlj 



.fUl! 



■UO^'j 







A J A (JjUiij AS> Ilu2 


aAjAjoi A * .al $ a-Aa (_j-aj ^ 1 jA 1 (_pa^)a^a a^La ^j-a 4_LaAj^all A Luall 

^l^a aX^u\\ Q±i <Jjudi]| (jj£jj A <aj>^>la 4_LajLaJ A \~\ Ai (^y&j ^JaALa^ 4_iic.lA]| 

-( ^jV 4 (J-axJi ^aaJlS j . § '.1[\ 

lj±i £jJajJj ^)AaJl £-a Ajjj ^** I A *><jn AI o-iLal) C**\illj ^lij 

UgWi ^UkJajJ ^aJ ^JajoLLail a^Ledl Lgjoa e LlLlajudll (j-a ^jimia 
Ja53 4 _JjujLujI 4_iajaij (_pa^>a^a a^La ^j-a A Luali (jl ^jfLaJ - ] 

lilli AiC. I ^ ilJ Ajjaiil! A mil ,'X 4 \ l ; o\ 1 cillj (jj£j La-lA- 


(jjj'l^lj J)J£>V 4 a VVi aU Sjjill 
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^LouILj ^ a Ada^)^a a^La {jl Idajl 2^®4j (9il) 

4 ln4l 2<® (.- u»*s L <)\'i Vi ^g-3 AojoiLoiVI 4 W *\\ 


d fjk lAjLadV Lijai^ Al±ki) ^-l^a 2 jj ^ac. ( ^.\^ - 2 

^^g-a^l) a-UjI jl^IiAV! c_ ujuoj «->j» 

Ida. 6JJ*J| ^jUjoii l—Lliajjj (jjiljlaVI <Luall dc. - 3 

. ^jlkll 2h® (jl (JjJaSVI O^J cid 


41 n4l l^S^Ia ^3 dmi 4dd-a jl A id 4. l >^iC- ^l.lVu J 2^-®4 “ 4 

.^^g-al^ll Va2Luoj ( _ s -a^}]l 434 (J^.1 2<® 
_2^®V^ 2^1 2*® ^ ‘ [l j Axia^J jAdll C_fljlij 2 1 "~*®V' 2*® AjI La£ 

Ljl l~i .n (_}k)4 ^432ia. jl 2 j4 jjj ^)'^ 2 -ij-i^ xmll^ ^joJI 2 )^ < ®j — 5 

1 a *<j\t~- l a a^LiJj] 4 \ '*<a\ l 

|^_ 5 jJaall 2 >° 4_Lad*a Aids (_J-aC. - (3 

\A A 

AljflLa 4jdAa. a^JC. <^3 ^ >>>41 4jjl2l £jJa^j 4 lilall a4A (J-aC. ^d 

(^&JA j LA)njuj lg1414 (ji (Jdaajj 23*gO'® Ida. 

.dA 2^U ^>aiiil i—li^a c_fl4A ^jic- a jL j 

^j^la 2 C ' dllLj JailS (Jjja Aiajujl^J j - 7 

A -a VidAa. a^jc. ^3 la-llaJl ^da^j dlli ^dj ^4^11 
di^Ltll a4A ^j^a. dc-j Ida. Iddi duda (JjjS 4 Jaj.J jj Albtdlj 

2l^)>k i _ s iC' la* j>>»*i 2^ ^j^kll 2^-® V (JlxdVI 4xJ 

(JIxjjuo! ^g. j>>»J« a^' (JlkLoiVl 'Li]lxJl a^jl^pJl £-a AjjUJI 

Aj^I^j^JI AsUall a4A 2^ l5J"^® 

4_j£kl^La 4 _j£^)^. AaUa dll 


■4 U».M a 

Iki^. Lgjldjoi t_aiali 2 'j a^jxll 2 ^ dc lal ikVI 2 ^ d V 

(9) {&.J J^d jidl 


(jjj'i^lj JlJ^V 4_adlaJI Sjjill 
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w L>lxll (ja JxaS 



JLL^I Iaj^LkII (y\ Lul> 

(9) fijJV. 


liilij cluaj!ill <3J^)la C5 Ic> ^gjJaili ^jjUll j-iaj9J - 8 

<ljjudj£ £jJaj ^xj jyg ■n.^ £ya *U^sLa a^JC. (Jil.i AjuJsjj 

. (10) {4J jlaj' l-» /\1 -v ' ^ < 


dlcuJrfill ijywj£ 



^w£lidl Jj^LJI Lai> 

(10) ^ 


J^ 


1]) 4j^uJ) Aaaauutll iai^UJl q^xj 


:CjjUjjj^) jaila kAL 

fjhAjty] sc> f'9 £* ujfj^' f^-26 o* 

l^alj ^-pVI aX^Ix-a]! £ya aX^^-La A Ojaall a^Aj 

2 AL (27Gr) + CCL 4 (78Gr) -» AL 2 CL 3 + CCL 


(jjj'i^lj JlJ^V 4-ajSUI Sjjill 
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j f-lc-j g-9 a^)9jj dj^l£ £jl^) JSL* L_aLjaJ 

A \ l^> 1 A. 4_i3 cil^JjaiJ (_jjdjLada la-lla. <_j-oC. <^11 ^a^M tAAj <_ulflj ^jj-Ij 

(j£-aJj 4_iiLg_ill ^cjl^ill ^ A jL.ro 9t^a 9^ajl l^}laj JJ-aditt £-a (Jj^aJl 
^jja A ^ adAa. a^JC- jLaaJjudl 2* daV1 ^jf^j daa <da^a-a ad-aJ a^-iaJiJ 

^j'Nq’il' ej9 (J^t 

;L_ijLajj dlja^^l a 

jJlU-all (jl&9 (_^9 <jL-abkj (jl^-a <_]£ 2-aaJjuii ^ajjdfSH . 1 

aujK «i j JjLiud cdli^J 4-1 J)g JUdJ l g (^Jj)j><0*\ \l A djt^)l U 2 'j 

(Jj^a <jl ^Jldll dl^i^aj dll il~l u.ol' ^9 ^-Lll (CCL4) 

2-aadmJ jAj .a^)JC-j d^Jtj (_^jd2}Lall ^^ic. 4d&9ll ^Lojj^U 
cj^-jj ^-23 g l ^dt ^76 <jUlc. (jjj^a-lt diLliL 

L^ ji Cl2 JJ^' > £-a CS 2 Q>d)^ d2l^}j£ ^ dm'^J a^ldadi 

(jLIiaII jlc- p-A ajjl^ll 

<j A Xx ^ 4_ldAa. a^JC- -laila-lt j‘^>-j Jjlc. ^di-aC- (jl laa.j .2 

Jda 4 a1c-j a^uaa ^j-a AaV 4_ii^dj Aic-j ^-ladlt aj9 ^9 

•hjjK „i j (JjLuj (_j-a add idd'l dll^LiJl dldot ^j-a ^)AaJ .3 
(Jlilfllt ^joauai^all y^L ^jc- a^jldC. ^Ji> ^^liltj 

• <_lt9jlt JtjC’t ft ja£- 

(j^-ajj ^ jJjuAj^ ll dllj^K (j-® ajaj£ 4_ijudj (j-® (-—llaiill d jC-l A \ \ -v<-. Qj£jj 
A iiauxlt a9A ^j-a ^jj£-a ^ailLa ladd ( ^9 ^aV^ 1-^A J^IAILujI 

\ * \ (jja (All A no \y j IoaI) ^*21 ^-a <li^)i_A]lj ^ IoaII 

(Jjli9 (_jC- ladll) j Ad^jJa (JLojljjlJ Alx9 \ ;9 ■^dij 

^C-dia 4_lajaj!^J dc-j 3 ! 1 cs^^ 1 1 • 1 ti . Utl ^>1 Aaduil ^jjataJ 

9-1 4-1 d-a 4-bal2l alAsdall (jjaiaJ 


;J^J< Ajjjla 

^a jS-di £^a djl j «i£j! Jaald Lg_i9 da j Audit dada-x adAa. a jJ-C. jdaa.' 

_^liJt a-ljji 4Ailaj a^Jxlt ^jldudl L)' alc-t^a 


; t_ijldj j dilla^^La 


(jjj'l^tl ftlftC'V dddil Sjjill 
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jjA a jjj^y 3-1 1~1 cl^° *•.Hull! aiAagjuol Aic. -] 

^jj'utl-NVi tilLuo ^ 1 ,^'ntllj jjSL} ji AjAjA^Jl OjJxll <.- iVi ^ Aia. 

Ca£, ^_U■« j5 Aj jLlaJ A Jaa4 jj j ^ Q ^aly j layla. 11 3^*^ £_Aajj 

(_J£jud]l ^9 ^jJajx jA 



^9 ^jAaj^a jA La£ j£ j^ Axuj& 







.jl^AlVI cln9 jj Aic. IjiAj <_3l3l 


^aJ oAa. ^_ 5 -ic- (_J£ jjjJlj dyjj£]l A1 laC. 0j9jJ <_J£ ja.la olelj-a £^a 

lalkll Au A_l£ laala. 11 <3 jjC- ^aJ L&^-La 3^ aLjC- 


A U i 4jj (Jjlaaflllj 99li3! J^ akiVi A iLftC- Ajj9j 3^ j- 0 ifLaj -2 

. uj^ a j' (magic) 

Aj^alkj Alflall ^jj^a ^9 lAAa.j AAjA iiaX. ^lAaJLuil tAlifLaJ -3 

Ale. lAllij 1 ;2 Ayjailj j£j 3) £-a C1 ijjj£J) 4 ^lAaJLail 3aAaflV' -4 

.J4ai3l ^ Ci^gia^l 3^3) ^AklLuo) 

-LallaJl Ajjaij jj£j 3 c ’l Jk ^3^ piAkLujly j I'sq'i jj£! cs^ - 3j^^ -5 

A ^ AjAjAa. OjJC- 3kl^ \ ;9 



* jlaaii 443 s -3 

A-a£a^a AyAjAa. ajJC- ^9 A_La A_La£ £jAajJ jj3 1 *' JJ^l JJ, Au 

I j aw jj aw .a j lij 3j-^ lyy ^>^»jj I j aw jAWj jl 3^^' j 


(jjj'i^lj JlJcV 4_aklaJI Sjjill 
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JliSt (jjL^aV aJojujI^j CjL^IiaHj iiLLcjl £_Laji. .'si£- 

oLgJtjJaj Axj a ^ jJjuAj^ 3^ Cllli^lojJi] Jaj3li3l ft^A-4 
^ Jc« l^Jja dua. ijja C 5 ^-J L y* 33^ A_IsjujI^j A -a AjAa. 

; <■. jjjjlll 

^)£juJ ajoLdli ftjA^J £.3^1 + Cllll^LajJJ f-3^-2 “1 

^4^1+ J^ 1 1+ ^ W'l ^J4J ^J2k25 -2 

^jjmVi ft^A^j £. 3 ^ 3 + < 3^3 

^)^ juj c-3^" 1 "^" *~-^ ^j £. 3^ 4 ~3 

La£ a^SjAAJ A U3t 3^31 oAA ^jl 

^ Lfc?»JjA#^ -^JJj jj3* - 5 

a jJIjj c> 108 j£3^JJ^' 3^ 102 £^a 

^aj)‘l.1<ci331 

3h202 + 4AL - > 2 AL 2 + 3 H 2 

102gm 108gm 

4 r-1 u ^ ^cA i.aj <>■ o*Al ^jjj 4 ^-v. ^ a jJC. JaA^Jl 13b ^jJa 

3 -sq'i' ^ ]o» j A' 2 3^ 3^ V AjJa^a^a aALa 

■aU-vM a 


03^3 AlLnali ^g3 A^^.^a]l 3 ^j jA-^li Aijo^j^)J 33g*JjoiI 3^3 

(.**lAl'>3 C " U| ° (j* ftAaJj A_^.t_^3 cs^ 3^3 cAljl ^Au 1 6 4 nan 

l4jjfl 41*^ 4jjj^ Iai!5laJl 


CjUaa^la 33 s tj^Lal 

JJ’vViH Jj.x-vti 

j\ 


Jlj^ L_LuU Aiilfi. 

JaolaJ) J|jj» JaalaJl 

«* «* 

JajlaJj 




^jjUuall 3 j 11 JjC'Lufl ^La sAuj^i AjljjiSi ^80 

J^' Jii^J . t -Aj* JjC-^Ulall fJjAZji 

<-^J (JcUa CjjjjS fC.20 

3^ oAp^ CxAisJA 


OtjjiS 


(jjj'l^l JlJ^V 4 a \'Vi aU ftjjill 
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jjJ CjIjjISJI 

.J*4 

-20 ulw 







50-50 





f^0.2 Jjc.L*a 

Jj^Lua 

^xui La£ 

CjtjjlS 

^12 

CjIjjIS 

2 

ojiu-Vi 


d£U_a 

^JAuUijJ 

^1 



hjivit i flj&yi (j-a ajV 

Jj^Lua 

jUill 

, ,. « 




Jji Ijaa 

a (J^J^A 






>lVutn JailaJl lift 

Jj^Lua 

4->>“ 


f£l2 

Cj! jaU! 

3 

iaj^liJl <ja sjjC. jj-vVil 







Ajuxuall 

** 

JjPlua 

-^60 


^1 





<^126 

S J J JJ 






{JjAcu La£ 





^Ai-L-uj JajiaJl life 

JjS'Lua 

1—£l»U (JA 

djjlij 

f^90 

cul jllil 

4 

Li!iUit (jA ojp jjaij 


JI^aII £u 

f-AH*** 




j Jl_i£ j AiLUbuall 

JjPlua 

.4uC.tjjit 


^5 





SjUII 

^ai 






JUu 4 _ajUU| 

♦ • 


^5 






S J J JJ 






cuAaJl 







(JjAtu La£ 





ditj)< ti'vlt ( _ J i *ij 

JjPlua 

^Jacu La£ 

clitjoj 

<^56 

cul jUil 

5 

£jj^' ciA^J 


(JjAUf Ia£ 


20 



^bMil clou jj£*aa jAj 

JjPlua 

jclij 

S J J AJ 

^15 



^iVutnj dujjuV) kjlv 


OjjHH 

fA*^* 




.cS J 4* 


•* 

S J j JJ 






O^UaVI 

TNT 




(j^LuA JaAaJI s^A 

Jj^Lua 

(JJAUf La£ 


f^85 

Cj| jaUI 

6 

Cjjjjiil 4 j1ja*V 


c!£Ixa 


f^lO 



.^JUS ^.lVu>ij jAj 


JIjaJI £aJ| 

s j j a> 

^5 






^jaSjaI! 


















.^JUS j».^\u>ij 

JjS'Lua 

(JJAUf La£ 

CjIjaj 

^12 

cul jaUI 

7 



(JjjAU La£ 

fAHA** 

^1 




JjS'Lua 


S J J JJ 







fA*^ 




1.1a <jjLuca kjlv 


(JJAUi Ia£ 

S J J JJ 

^2 

cul jjlill 

8 

jjjlaJlj Sjljaii 


^Jaui La£ 

fJAuUijJ 

^1 



Jxlwuj dlSuakVIj 


^Jau La£ 

fA*^ 

^1 



(j^OASk (jj» SjIaSj 

^_i£JL 






J jj^' 4 &j^' 

JA> 






cr*^t 

^.lualtj 






ij& Ajjjau fJfr ^Ijj 

JjS-Lua 

^Jaui La£ 

CiljAJ 

^4 

cul jUil 

9 



(JJAUi Ia£ 


^2 



(juuill jIjc ’V AuJaIaII Sjjill 

192 






jjC'Lua cjljjj ] 

S J j JJ 

^j^VI 


CjljJafl <Ul1 Ciidai |j| 

JjS-Lua 

^Jocu La£ 


<^88 


10 

J,J AJ U^WJJ^' (> 

‘■Aj-a 

Jpui La£ 


^12 



SjS 



a^Ji 




Adjxltj jaialt qa JjV 


La£ 


^9 


11 

AiaJl JaliJlj 


cjVIM' 


^1 



J JjM' if*^J 

JjS-Lua 

^Jocu La£ 

dljjis 

^7 


12 

^,lVu>nj (jjLajJl 


^xuu La£ 

umJ> 

^1 



jiUiltj JdiM Aeliua 


^Jocu La£ 

lIu u£ 

••Vi 

^1 



•LmJL^I 

■ «* 

^ib 







SjljaJl dljail^) o*a laJl ^! 

IgjS c_iiijjj •Lille. Ia dc. ^dii dii^'vVi^all 

[Ig-aAl ^^Aj jJ^.Vill 4 u«oLa. ^gic. 4 n.'-ila. 

^JjUaISH (j0 *1 A iajMi. -X 

•L^p (j-a bJ^J JaJ^LiJ! ajoLalVl m,a AiLja! (j! ^.j 2lil 
6 a! da^all $lif ilji’kll adalLaiJ (jAx-a]! IjA (jli dllil ^i^jaall 
Jc-liiil] Jjla (j«ix-al) I^A (jl tilli (._Ajjoillj dLLllIj ^j^pll 

■2-luiSl JjIj ^1 ^gjlj cJ^ 0 ^ 'J L 11 dll^^ilia 1) (. - lie. V 4_ijlxl) 

O^lJ^ dldaS l•>•"'*'■« ^ull»11 -IaxjJa]l 2UC- f-Lall 

(jbx-a (Jc.lflj |(_^axll 11 a ^jJajJ dlV^Jt-all ft^A dlillj ^ya 

,\U,<' ^jlii jlc. £^a ^ajaLalVl 

3 C0 2 + 2 AL — i - ±A ^ 3 CO + AL 2 0 3 + 120 K cal. 

^ jle^ ,~1 Uti^i (Jjl £-a ^ajj'lxilV' (j-ix-a (Jc.lajj 
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3 H20 + 2 AL 
3 H 2 0 + 2 AL 


A + P 


A + P 


* 3 C + AL203 + 120 K cal. 

^)I_^A £a ^aj-lLalVI (jAxa (Jc-lijj 

* 3 H 2 + AL 2 0 3 + 120 K cal. 


jj^)a £a (JaIaaII A i*Q» aH (jl^jAa. ^ AAjujA ^jAAaLM <jAxa 

iAIIa 2^.1 lJA Aallc. (_ja 4_j aa j Lai l^)laj CllS^ll 

L-la^j <aU a^ailLali JajliLkl! (_ja LiiA <^3 >tiA ^AVLmJ La Aac. 

^jAxa CLa^a (jA3)^}2) £ajL (_ja ^o 8“2 cl)^ ^LjaL la-LaaJl lAA <._ SaLla 

£Aa1j 4^)£Laa 1I Jc-lilill 4_iLaC. £_Lal iAIIAj laola. 1' £a lala.j 
c-J^)l■^•*<1' diij.i A3j A iia^xll la aL. 1' <_JxaJj 4_ic-jVl (jl^jAaJ 

£a ^ jaajaVI CIiIjaa laola. CIiIajjjKII AiLja] l-ilau L_la>J 4_j( Ljajl 

^3 ^lia. 1 Ag aaa j^jaI' (Jc-lidl! iAIIa (jl C‘n*\ ^j.i'iaIVI a^p^A 

LiA a jj g AiaII ^jj'iaIV' >>ia JajliLk (_jaj LaLlII a^l^vll djl_^.^)A 

(j^a^uoA (Jc-laj ( ^Ic. A3^)l^llj a^a^aLa]! <A*al^a. <^3 Aaaxa <_£a1I (JLj^aVI 
aIaLxa ^3 ^jAalj La£ ^sjaa^aVI Clll^jAA £a ^^AAaIV I 


2 AL + NH 4 NO 3 - > AL 2 O 3 + 2H 2 + N 2 + 2350 K cal. 

%85 4 AjuUA ^C-IaaII aAaJLuil La l^la a^jAA^ -laAlila. 

lajNj ^jj'iaVI joiA %10 + ^^Iaa ^a3 %5 + ^sjaa^aI Clll^jJJ 

aAA Ljajlj CllljUll iaj^jk ^ (Jj3 ^ja j^A <_£a 1I jjg ALall CLaajaVI 

%15+ ^jAjuAj^a dll^jAA %60 ^La-All ajjoia£ ^AalLaij ^^2! 4lalaJl 

f JAlaftM (jja^aA Lm t>j ^Iaa ^ % 7 + (AL) % 18 + (TNT) 

| a j jg ALall 43^)laJl 


LLa 


^jAj) P 03 O 4 dljAjAaJl Aajo^Ij ^aj) jaaIV 1 uu ^_ja ^J j 5 *^ J 1 *» jN 

^^ajuoa (Fe 2 03 ) ^jjAjA^JI AajujSI jl (AjAaJI Aa^I Ldojl ^ajuoa 

ALkll A c^.1 *<l ^3 2 L "~* Q !j) AjjaV^ ^_gjoulal a*a!1 AjAaJI Aaj.a^I 

aj!21 A3jUll 


^jAlxAll 2^° ^jAalVI 2^L ^jjoLuji (_5-L LaLJI lAA Aaaxaj 

^a e^)La-ajl aIaLxa (_ja iAIIa ^2aJj Jaj^Lill ^)3jJ AaC- lAAAjuol^i ^^3 


(jAAA&ll AlAcV LaAjalaJ! SjjAll 
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-IaJjajj (_l<aljL^ ^»jJ^)Llll dll jLl jl An ' jl Ajjud^l ^lAdlLual a^)j^}da 

dll jd jl ^ jJjuAjJ^ l dll jjK ^AVud L*11 a Aja.j ^»AC. Aic-j (Jc-ldll -laddil 
.d±La^)!ill la il-s jl jia.1 <lAlxja ^^A aAAj Idaji liHA ja.1 j-a ^ajdjjalVl 

+ (ap»Jl j5^“)2 AL (54) + FC2O3 (160) -> 2 Fe 

(<=■‘2700) yu- s J j^AL 2 0 3 + 


(. Lia. 


1 jj-v 11 '^ j^ $. ja. ®doi^\j aIjIaj Aa.1 jl j_3l Aujdi ^ajd 
^gJlja. 4_illx. ejl^a* <La.jAj (Jc-lioll lAA Iajj aAlc-j JldidVIj (Jc-lioll Idul 
a^)A^J £-a dll Kujill laild (J!La £_£A1 _i la l\-s L> U duuj jl AjV ^1600° 

C.\ jg-ll jc> (Jjat-aJ jl jda^Vl j<a (_Jc.li!ill lAAj 2 ! 3 ^2udj ^ajjdlVI 


1A^. A '» 1 ,^3 4_iLa£- aALadl 4 lLaC- Jj!A 1 La-a 

-2300) j-° lAa. Aallc. a^l^a* A_a.^)A (Jc-liill lAA jc. ^cliiij 
ajda. (. - 1 j^ ji jA lAAj aVj^IIj AjAaJl jg >.a ^9 Liijai jjSLi ((*2700 

jjAjAaJl dj^l j-a ^160 j-® jj££ , A9j_aJl d±La^)Iill Ald9 

f jjjllll AUjoi^i j-a ^L 20 ^ajj'l<alVI jja^ud-a t> f^54 (Fe203) 

j^ ^ 10 A -^“ (^-^J Jdaiij ^Ax* duj j^ ^ 20 £* 

j^)aJl £>j9j £>Al_l jl aj-UjQ-UX -flll jj*v 11'^ 




C-^ 


Hi 

F-v— 

(111 ia 1 tji 

idk V 

dlM jj l 1 

^—*— 


Aijjla 

<L^jc-j jjdAaJl A uuFl jaJal 
^Ljj ^ jdalVl ajA jj 4_ill 


Iaj^ laid I 


^glc> La^-aC- 


26 J<d 


lj Jajldll dlljj£-a 
jAx-all jl AjAaJl j-a AjIc- 
^a^la ^jr. £jJaj Ja2dll ^ ^)A5 

jjli^)^]| jl L—lddll j-a jdxlaS A Ax ll 


jx ^sjo: 3 ^l-^l dljlaj^ll laald J AJilx 11 A dxd IajIj A olx 11 ^Jajujj Jaj 
^Jl A^.|_aj dLLa^jiill lajld (Jc-lij jl dua.j l-C-jli ^^Ixll ^JajoJl A^_a. 
^ac. AjAUII JlxdVI (JjIjujj jli cAIIa! Iajj ^_5-l^l Ia^. A_i1Lc. o^l^a. A_a.^)A 
AjAUII JjLo :JL (_l*ddi AjaLj aALa jLadLujI ^_g^)j^)dall j-a Ajli iAIIa! 4j31£ 
AlLaJl aAA ,^-Aj (Jc-lilill a-Ail lAa. A_illc- ajl^a. A-^.^)A ^ la^'ij 

(JAIIj 2 ; 3 ‘Ad ^jdalS/l a^)A^J ^-a ^jJjojIj^II dll_iada^)J laild 

^_da jj Axadll aAA A_iL^aVI -ladlaJl diLijdal A_baull_i ^adZ].Q ^jl ja- jjLuoJ 
IaI) £uaJ1\ la 2d <3^^A £jdajJ (Jj^la ^<a3 AdiA ^_ 5 -lc- ^_y ii^ (3^^A 

jjjiSII AlA&V 4_adlaJI SjjAll 
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JadiaJl la* j>>» ^aJJj 11 a ^ajdalVI 2>° £-ak]l !1& ^u>o 

^_glc. L^j 3 LaJ <2x11 olA ^jJajj dll W*ia^) 21 IxlL^. (Jjlkll £jJaj 

uVj^-o ol& Cy^J 4-fj^kj ji o^j^a 2^all ^^d-a]! c_fl j*ll 

dUl^kj j ^LLuoVI dVIj 

^da^jJ 26 cJ^^ 1 ll&j (JI^aVI dljl^^J f-Lall C t njli'lj 

dlXA^jll A lu3 (, 

■ 3 JjAa. 4_i 

£a ^ajda^]] 2)^ ^C. 27 dlall AluiSil (j'® 80 £daj ^ 

^aIc. ^jJaj ^aJj (J&joiI 2>° Aili-a S^J^jaiLa ^jJ^)l21 dl^jlij 2>® ^15 

(JjLuj 2) -0 *a^)Ja3 4_lajujl^J ^Jlxdl ^aJj ^jJjuAj^ 21 dA 12> 1 a^)J 2)-® _J j* L 

2) JlA^.II j AjAaJl k ^«j JUdV! ^aJj 2)..'d“ • ' 

■aU-vM a 


2^juj La£ (JlxdVl Ja3S ^jglalVl £a AjAaJl djua^l ^l^aJLail 


aIjL^h ui 4 _Lu£ 


dlcdjjjolAll (dA^al) (J^^-all (JjaJ (JaXJjujJj A£^d O^LaJ Oj^LaA ddd^ 
) 2^Aj) 2>° LS^~ ^^2 AaJXJ _ dljLldlj dlj|^i\J 

"(JIxj«uiV1 Aju^lu fijLa 

. ( jW“ ) U^JJ^ - - (Jj jjj 


- JallaA - ^jIjj 


; JlxldVl AJj^j 3jU -2 

jj 2j_j2 J “ a “ ” (_)a»**U»a11 0^)1 UtlH dlJ^ 

Add d jj j - 0 jLd - (jddl (jdd 




(jjj'i^lj dddl SjjJiIl 
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.(jaxlu^a o jLjui <—uj %35 

j' UL>“ %65 

-1 


J 1 ^ 


. J*» Uu* ojUjua Aluj %30 

L^j^f %30 

-2 

^-Sl) ^ a-K %15 

yjJLjjj %10 

J %20 



j jL_u! 


.%35 

LyjL %65 

-3 

. lP 3 ^' lP 3 ^? j' 'uj^- 3 %35 

LyJ“ %65 

-4 

.cP4j ^j %20 ‘ Jj) %25 

OiJw %55 

-5 

jJa %50 * %25 

2hJ“ %25 

-6 

jxjjuli j^Sjuj^ill j-a Aaa£ Jailall I3A (^1 <__LJal 

jLLa-a 


Lilli 
■ ** 



(liliujl) ^ga. JaUaa %5 

OiJ^ %95 

-7 


j-a Ax laSJ AaLaj ^3 Ig xk >»*< o3A j-a <_£I ^jllaJ jl 3 xjj 

jl-liC- j-a 133c. 1 gViC- j^a JaJ^Jj t-baiall jl jjlsll 
>Ls ALs j^ia.all j LgJt-ijaijj AnlaS (juLa3 Ax_Ia3 jl L—ll^iill 

l> U^'J <J^ lS^' ^liill j'^ 

U"WltfJ>»^aJ Ljajl £JjiLa ^j_all C5^ jjSL AaloLaill AxJaslI 
L£l>. x».l ^glllj *> '<>3gll Ajjj -lie. Jjjill ji jlAixll (JxJuIi 
ijjjLJI _ ^jlajl AAlajl ^3 oj3j Aalajll 



,x xx xx xx xx xx xx xx xx xx:: 
!XXXXXX>{) 0 {} 0 {) 0 tXXXXXXll 

27 ^JLi 


Aij^laj jOAjL^aJ ^_g3 t__ljJxJl (j>»* j 3^a^l I^lajj 
Aj ^_^3 (JlaLAVI JLaSal jlLa A3 j_all A1 flail o3A (jaC- 
(Jolll ^^3 Aj^ala ^g_al^)ll (. Lu£ aI^jojj <^^1^)11 
(Alii ^allj C—ljJxJl cillj ^^gS^Lj Ia^jjjLjj 1$Jj 3 o^Ljj jal j-a lA^jJ^laJ 
j jl jo£, Vi j ^.llaj^aJ jl 3^)a.aj jxJjAj l^-llc- djL.laMl ^jAaxJ (Jlajj 

cd&jAll j*> jilfij ^ -j jH j-o (J^ £jAa^J t^lli ^JJj Aa.la.jll 

Aa.l_a.jll jlij ^aj jjLudll JajliLall j-a lajlaj Aala jll ^3lj Ajjxjj j£^all 
jl ^^joiLaS jl ^g.£q jlh^L (_^3 ^jJajJ ^aJ ^ jaJl j-a lAia <_ qqVi jl 3 xj 

AjAjAa AjIc- ^3 £jJajll Ak-^ AjAjAa AjIc- (Jal 3 ^jia jl 


jm&ll JlJ^V AaAilaJI SjjJill 
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LxiL^ 4_ijajl_La 4_J 4_ijail_La ((Jjj^^Jl £-a ^L^fljl d' ^ j 

£jJaj AjlJ iA2Aj IA 14 lAA Ji_3 ^ 1‘1 Adjoilj JuJ\ djljJ2l 

Aic-j 1 $ ^ Aic- Aj^Lj £y* 4-I^Ia 1 jl ladill ^_pa*j 

(Jc-lilij 44 .I 4 .JI aAlajb«aJj L-SaJI 0 I 4 JI oj: A 4 I 4 JI 

j ji (JjtlAufl IxiL^Jl £-a dkLjjAll 
(J^.dll Jaj| i A lllall 


L> 




aI^-o JljuoJJ 4_ic-^j 


(_Ludik 


L5iU x»l 



(28) fij JSd 


;<_jjLJj dAla^la 

JklA (jj^jaJJl £jJaj (J^aj -1 
VAj (JbtJujVI JjIa A lukll A 4 I 4 JI 
oAA (^J ^_paA^. (j-a 

£-a l " il W ‘i ^ IJ-n. 4 _ll_aJ| 

dljj^ll 1 >jla. ^j-a VAj ^joIaIVI 

Jjixa* _^)^judll ( *-a 

~Ta 

ji*j| laJi. I 4 I 4 J (j Jj j' AjV -2 

W'ljJ'UJI 4 !^1 n ^juAI! 4_4-uj uJI^J^aII 

■ O J J lo'dll 4 Lukll 

AijbJl JLUll Al& 


U-J.^ l L)^ J50 £a (jjjhll L) -0 L * ai ^ > * < (_ja 41 Aall oAA 

_^)£judl! ^ya ^50 £a (4dj42l CujjJI ^J^Aa2l j>*oll j) 

; J^Jl Ajjjla 

£-a j^tillj (jjj^all AiLjal J <jl-A (jjjull <Jc> “1 

-Ia-li^J! lAA Jl (j^ojjVI (jjJjud J^ill AiljJa] (j^AJ ^alud-all ^ ulailll 

^9 Jadi^Jl £jJaJj ajjitjd*all ^iaLoiaIIj AjA^JI oA|^)J £-a 44jujl_La 4 

. J (JA ^ (2-3) iji J' 


4 » j Aj ^ajud|2 (Jl^^ ^J 3 lJ J 4 y Wall ^)IuLa2l 4 ■» liQ ^jJa^.1 -2 

^ajl 4J4^-j cJIa ^joj7 ^J 3 

Jajl^Jl a^La (j-a 4ji4Aij ^jl Axj 4_4^)Lk 

ojj ^a^)]|j jLst-AuJ lA±j 4JLoia]I AjA^Aj L-SA^ll Aic- -3 

4 1 nail oAA 1 H^aJ 4ili Hj 4_n.Ia CS^ U^! - ^ 2"^*^"'“'^ 


(jjj'i^lj JlJ^V 4_ajilaJ| Sjjill 
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i—flJjjl^ (jjdiljj U jl J.tie'll Aic. Lijl3 (JxLlj 

_ (J^judll ^)Iaj| AAjLoJI (JIjlJjoiV I 




i ...L j 


f+H J 


fiiliiM 

J :t.:;::::. 

fJLL LJ* 


jl-** U‘i‘i‘i'1 * 







(?9)^ JLi 


;<_jjIajj (JjI ja^^l * 

I^jVLj ^j^ajj CIiLia^j la-lL^ 11 I^A (_J-aC- AiC- 

- C_a^)iJ! ^JJ 

1 g » ^aJ ^Ic- ^Juo2.5 A^jj ^iL^alill ^aJJ -J 

a-Lall A W )-il j! -aJ a-La]l (^*-3 CS^ 1 *^9'^ CS^ 

2Lal£ c_1jAj ^jl^alLujI £-a (j^jL^all AiLjalj lAl3 

<lila Cl)Lba£ l AjJal l*L^)^1i]I ^jl^alLujI £^aj Lia^Ia DIjLuj ^clijjj 

^Jc- 4_Ia3L^2! \ • \ Ajjuojj £-a (jj^i3l jl (jj^i3l (jx 

^aJ ^^-a^ilA (JjLoj ^^ic. C5^ ^^3 2li ■Lajl'S^ll ajl^)^ 

<_Jj a^jjoiLiA j)\^sl\ ^j^juoJ V 4-il J)\^\ (jc- 6^-ji 

*^J-® j' yr^ 0 L5^ UJ^ 

(Jjj^)^. <_£.yjjj aIxILolo C 1 ‘'> a^La CIloiaV lil -2 

.I^Ok- m»^i 4_jALa>. Clili j-ajj 

CIO (JjJ&jliJl a^La (_j-a JjIs l^-lll 1—flLjaJ ^alAj]l a^La Aic. -3 

^aLliil a^Laj ^aLLill a^La ^ \\>.s-i) Ajuj^Ij £±a] %5 (H80) 

a^La C_flLjaJj (OB2) J-i <_j-3 4-j^)fLam 11 CIiI^^Aa]) ^^g-ajoij 

^aLljll a^A ^ ^^g-ajoiJj j^Luoall (JlLa A jjjgiaJil ^Llill 

^a 'Lilic- A \ i tiSi lJa^l^.<a Jajl^ ^jc. a^jLiC- ^Aj 1 ‘' Q ^' 

^_pa^)*jj Ajtall ^XJ Ljjli (JxLolJ 4_j| <jL-al^k £yaj ^_paJjV^ ^j^Luoall a^La 
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f 2000 ° UP’ JS3 V "ijl(yr^ 

ajlac. ^ 5 -^) <l^jLa 4_aLl^) IgJ ^LaLuo dilute- <jc. ^clni La£ ‘LaLuo 

/4 l n a-n. \l j > > 1^11 AJjuJ l^i(> 

(jj£jj y&j ^ Ita.nn^Vl ^LLil) ^-ojujj ^AjI_a]| ^ya -4 

4_ill Ifllda a j U.'yj.j \-u ^ \ u ‘'^' (Jj3 (JjLuo £-a l Ja^ld a ^IiLaI) 

. Jjliiilall a^La iLll^ 

£-a (jj^i2l ^ya ^jy^a -jaj)^^ ^ya Qj£jj ^auLLllI 

l 4_ijudlj la-Ldll ^1 ^3^ 9 4-^Li 

^a^ijuiii-a]l j ^joIaIVI dlLii^}i£ 4 _j)aL ''U .'daaJ (j^aj li I3 Aj 

(Jjia (Jdl^ ( ~—^4 cl) -0 ) Ll$^ j>^»\'j 

V) <-_i^Jj ^id^jlillj a-Lall (_jC- (Jj^ad A n nLd. a-^La Qj£j1i 3 ^ \» <a\l a-Lal! ^yo 

_Jaxdai] (_ya^yU 

AijI aj 4_aLujj ^JLlj 4jjj£ 


■ OJ xu /'J L^° ^ Iflall ai& ^jj£jj 

y&y ^JLjLi]) JjVl 

■ilkO^ <-U 900 -1 
. ^c. 100 -2 

ft. 100 -3 

_<c.^li 4ti > jj^Ij ^La 'L^L^} -4 

lAjjUxaJi 

Ja^ld^a L»W \^ t „\| ^j^jL^allj 4 _jjVI Alkali .AdjjJ 

(_£jLoia ^aal! (jl^-a ^l 3 ^ OJ^A < '" L^° ^"unLLLl 4^.1^.^ 

La^a ^jj£jj AaiaII 4_2c- 

Alio <ilc. -J 

(_£^)juiaJl AiaaI) 4_2c- (_£jLui-a ^}la3 CIiIa ajjjuoLa -2 


(jjj'i^ti AlAC^V LaA4laJI SjjAll 
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^^)lall 3 a (_ 3 ii.ll 3 .jk u' ojjJuoLall (jjkl U^ KtlA s-lkc- -3 

1 jjt‘^^1 is^ 3 -} cJ^ 1 g i<a ku 4ak <1 (jj£jj 

"4 

aj^) 13I 3iLa ^j^ILj ^)l> Q V'j (JL*iLaiVl oAjAjoi .k3Lail 3-° k3k ~5 

,a^)JC- ji (_^^La^)ll ji ^ 

_ IAia klajj (3j^)ijj iaolkil 3^a (j^k - \ 

.dutj (JfLuUj (_g^)da 1' Aukl 4_3 c- (_jic. O^jjujLall -2 

3 g >>1 <o 1 (jl (jj-^ (j^jjudll (_Jjl 3**°? ^lia *^3^1-31 -kiial) ^ U.ol -3 
/o^jjaiLai! f.lkxil jj kl)~\ <a 3 kudjj i'q‘31 (Jjliall 3 ^,-ij -4 

£-1^)3 t^l^jj alc-l^a ( *-a i4*U)o^(2l 4_lu3 Au3l AluS 3^-k “5 

.AalaO^ ^aLLill O^La (jjj ^juj§ ^lij^jlj 4_ala3^ 3^1^ 

;^UidujVl qa\ 

3. 1a ^) ^kjuuj ^IjU 4ij^)la A\ye& 4 1 j*iQ\ \ ak ^Akdd 
duai AjAd 3jj*k dll A CS^-J (Jjj^k Lp’ ^>?-2ua]l kilail^ 

(j-a ^)ii£l <_ 5 -ll Aic- Lgjjl^ja kjJ 

Ada ji Ajja ^l^a Ad 3^duU^ f2500° 

£-a kk (Jual! Jkjuolj (_kxj dua ajj' 1 ^ ^ 
A k ^a^/liLa 3_J^ ^j^ill ^kall 3 I 4 ka 31 <a 
_(_Jkaill ^Jaj-a 3 A Ld Ada (Jkd 



IVJ^J dUaa^k 


(jjj'i41j JlJcV kulaJI SjjAll 
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AjIc. VAj A ^jLiJl Aj^ul ^jJaj ^jfLaJ J 

.iaa3 a^a^ilLa AA^La. Alikll AiiaII 

.A_ilc.li Ajuo) (j^jfLi] (_ 3 ^jj La^ ^LLaII la-il^. (^Ljoj AA 

AjfiC- AliLa (jl^)j3 lg 1 ^IAJj ^_g^)jaaJl Axball aAc. ^y a VAj A_a1c- £jJaj (j^aJ 
(J^.Ia (_j-a £jJa^J dlli (jjfLlj (jial^aVl ^Ail ^aJj)^)^. Lg-Jj 

Axj (j^SL} lAllij (j Infill dj^aj CS^ 1 ^ .^*M (jjiij A ^ J***- cs^J aAc. 

A3^)Ia. AAJ^Ul aA^_J <lflall ^Aj^oj 3 l^-llc- (JjliJl L>^ a^yAc. jj^a 

fLA\ ^LkAll Jaol^Ji lAA A Ax ]| (jjSLj u' aj'>^ < a 

+ jij^>l djjjj£ %7 + %5 + %68 fjj^' <^ii 

Ald^l Qj£li3 (jj^w joi^a %5 + L_llaiill (jlAiC. djj^}j£ %10 

(_j-a Ax>Jl^Laa] 1 (jAal^jC-V) ^Axj (j^H I^Aj o^^ilLa A-AjL^A ‘LaLuj AA^La* 

.(._ j^lla^all ^_pa^)xll 4 ar-1 l >» ^ jj 4 \ nail \ g W1 


AijlaJl 1 £jJ) AAA* 


jIA ij.. s .g.-: g I'. i 


A u>in ^)£jaJl /%_4 3a i\~\j Alila A_^.l_^.^ ^jc. a^)1_AC. 

~ \ s\ %■» ^\-v 1 ^ 1 4 < -v 1 «v l 1 ^ 1 -v < 4_j^jjj| l_gjA^j3 1if- A C~\ * . ^ ^ ^ 

Am (_j-a ^aJj jals ^IAjujj Al^AAa Aj^ajV? fiAAj 
j! AjAaJ) Axia3 AjjI^J | ^ _lc . 2lja>.j-a ^AjAa. i__UjJa3 
e-Oai-A AI^flAa 4_^.L^.^3l oAAj A1 AAA ^yAu^aj^\ ^ya 
(jjlflil ^IAjuo (jl ^uaJl (_J!La J^)Lc- 

ol_aA A_^.L^.^ll c-IaII Aic-j (jj3l^)Jl CjLJ^J 
^jAxaLaJl (Jc-liilj A_ijdVl ^Alaj^aJ L_a j<JI 

(31J fSj JA« 
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Lid 
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«2sa 
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>88 


■:5S: 

k •xxxy , 
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n 


F 18 

■■y 


8S8« 
8?. 


I oSiirt <8 
—■ 18 

s * 



88188 W . UJ^- 1 J 

4_^.d \ La '•n- I > 4 ^ 4dAx_a 

JjLd^p J^.L».J * * ° 

d Up ^dl j' ^JLflJ 

(32) fkj JLi ^ C> ^ L$J^ 

^ 36 t> V s Jj 

(JjLoij Lgj^J ~jj *ij j^all 4_ijl_aJl Jib A^.jJj lda> 

La Aic-j ^ A lajoi ji 4 /vl* ^ Ljliajai LgJt-aj ^ t, 46 

AljJ La-a ~ jj^j ■ C?^ (J-jjoijfl 1—lL^a g-^g-d ^2a. 


j^aJ 


c_a 


(jlja^lj (JULLujIj 4_ijl_aJl ^la^iil ^1 dljl&j 'LJlc- 

\ \\ U> >•'')! J |_gjLa (_ s ic- ^iitlillj 

a J L-Ijl^j 

^^9 4_l^)2l ^jljjVl 4-ll "I^k (j-® f-Lallj ^jdjj^all Ujj S- 1 ^^4 _ \ 

- 4_Jlj]| 4j^Lx-all 


2Na(2x23) + 2H20(2xl8) 


H2 + 2NaOH 


^Lallj 4_J^Ia^]| IdiJj lj^ai-a > dl j .2 

jJC-j 4_La 4-l4j9 c_flJlA ^gic- 4 I j Vail a jiA ^g-ajj <_£2l]| (j^aidll ^gJc- .3 
dua> LjOjuaJI 2>° Jalliajj 2).]*2 d9lj Clll^jLlaj (jl ^)jdi<a 

<■ q\*i 1 (jl 2) < ^ <Q jj ^^^aj ^aj-j9j)>.oH ,~1 Uti^j^)AiA (> _ s -ic. (_gj|*i*\*i Lg_il 

dl jlisll I t_^>>i~sll 1 gjlc- Wq jl>i b! 1 i ^JJJ J U^' 

_j^)jSJI Cl'd‘< ,«3 si2jj «^Ug JuC- 


4ijUil ^ijj^uJxAil AXuB 


j£jJI ^-a dll jjKJl laoL^ l-g-J 4 iYW ^ 4_ijd ^>a 4 \ >*>all 

(2^.19 ^jJjudjx2l o^)9^J 2>° ^duolla 4_La£ 4_lll lildaa ^1*1) ^ 4 juQJ 


(jniqlj 4 a ia1 aU Sjjill 


203 
























3^)31 (j'® 4-1 a£ lg-J ^jl^j-laJl <3 j3j A^.d .3 4_ijd]l 

(_3^lc-l dJj Aj-lj-la. Jl IjLkill (JA 1-gJ^^.j I Ala. <JjfiLoj 

^_paA^J! (Jc-lalij 4_^.l_^.^l j j.> i^Vi t_fl^Jl ^^ic. Lgjlallj Ida. 4_ijl_aJl 

<3lc. ajl^a. \ Vn,o ^jjjdit3l Jxidj ^£ju3Ij dlj^]£]l li il-s 

_<. (Jjl^ia.l^j ~^~® l\j ^gJajoiJ ^Jl (_£djj odAui dl jl£-j 


\A U».M a 

^ajdttlVI £-a dlId a^) 21 lajld ^)£judll £-a dl jjKJI laoL^ (JldLuol (J^aj 
(33) ^)laj| - ^jj^)j>>il'sll (_J-A*id i4n(Jdj 



(33) ^JSA 


4ui^I ALZ1\ 


A uun ^jjdi_A]l a^p^j (1:1) A ud ^£ju 3I £-a dlj_jl^]l liik £jdjj 

d 4_ldAa. o^jjujLa (3^.1-i (1;1;2) AlAaJl -laiiaJl A .ud 4_ijLoiLa 

(JjjS <lajuj|^J ^jjLall d^)ia]l Jidlj (_pa^)Vl <^9 jdJl 4-g_a.l^a l^dd 
ojjjujLall (3^l-^ a dal I 4_id L-jjaia. (. alid aAa] jjldall t^Jaj Alxd 

.(34 fSj jla-ll) 


,. 


kJUJI 




Li! :•:: 



:|:):| 


i&iSiSiS&xS 

1 



(34) fkj 3“ 


■ aJ^Ma 


(jjj'l^lj ddd Sjjill 
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j-uik ^ajjIftIVl dliada^Jlll lail^ ^al, WuJ (j^aJ 

m JuJ\ dl^j^l^ll 


<jjj^ 


; ^jj<uAjjj 1) dljjj <—luaI) SjLujj 

il^l j! A a II 4_njodll tdl-lAVI dd (Jj^jLaJl IIa 


4x.jj_i.iKi t_AIJAI <_£l jl ^a<Q"v 'i 4 nuiaJI t_9IJA ^1 Jj^a ^ jLaJI IJA i_J<aat n«j 

6^)LoU (_j-a ~1 a>^ 1 Aj^Ij £jd^J IfrJtda ^aJJj 4 Ijg 1 j*J (JLxHjoi^U <ljUj .il^a ^j-a 

4 4^*3o<ttll ~jj ml'jjjU dl jd (j_^a » (I )^«__« 4—L^)idl doC-lill C- X . : ~'4vI' 
diaJl Ja_laJl duj ^jj ‘‘i\‘i fg V~1 <a 1 ^_glia. (^gdLoS jl <L^)jla]Ij 

dl JaJ ^g Ic- (_gj| *i*\j l^)j» j>^-» Q-LiSjj Laid ^juj^ll la *>ij ^9 ( x_d 

tildjjdll (j>» «a*s cs^ - L$ jLd <tlj9 <lkldj ^j^joill £-a ^a jJjoAjjJ I 

AiLdalj til j Llijlill d_9j *dl_ij til IfLaJj ^gjlllll (JlaaiVI dn9jlil liHij 

.(35) {&J . Aidd jl (_pa-al_aJl <^11 (jj^jjudiaJl (_jx Ajjoij 





(35) ^Jd 


*<A> JJ U 


£*&l £-a Lo^kll $jL2u 

dldlall c_a!i\jlj ^alAill lail^ d° 4-ilc-li ^jdl (JjLjJI IliA d 

i( _£jdl dljlA i (J I jl 4-L£ill ^Lndkll 

dbdjj dl (jl (jjdj (JL j)jd j^C. 4 U»a«v ^j^-aJ (Jj^jLaJl IliAj 

IliAj At^adll (Jjl^)!d.l jjx ^IjIaII ^)l_aJl t _ \£ III t _jjjgu add 4da o^l^aJl 


(jjj 4 a tVi aU Sjjill 
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uW 13 a ^u^-l t_badJl ajl^a ^l^alLudl ^jic. dC-Lull 

ijj^j <L^aj (_5-9 ^(_£dl*J! ^ajoiII ji) £-ad L_uAj 

(Jaj) ^aJ e-liV! ^glLoJ ^_glia 4-lJotkil £>_jLjkioj 4_l]| L LldaJj ajl^)aJl Q c. adxd 

L)^ A jj AjfLiLui^lj jl A <a c_lie, ji ^gd^j ^gJl di^iill dxJ 

.(^dLaJl ^jc. ji AdjLudl) C—ufl^goll Adl^)laJ A^Utdl 


]_ • 1 Ajjuij j£Jl £-o <dll^j]^]l Ja-Aa. JaJ^ldJl J (Jladul (jd^ 3 

.tiL-Ujjf^l (_pa-aa. e^)Ja3 A jajail^J dlLtdl ^j^aJ 


idiU 


Ia^La^J (JLxjoiI (j^-G-3 £-a ^jJjuAj^AI dll Wl^a^J (Jc-Lui -2 


^JatddlB ^ya a^JaS Aiajuol^J dL^i-allj 4 '\J~^ ^* > - n ^ ^ajJjuAj^Al 

m A JaJjoU a jiid dxj JajlaJi 


jj£j l-»Aa jA j tiliijda £_a ^ajJjuAj^Ai dll la. l>a^jj (_Jc.Luj -3 
2)-o £"‘° dL^i-allj ^ *'j**- IxaII ^jJjoAjjAI dllla.La^)J i^ya a-^a. 

131 ^_j_ul_^ <_]d!d d.iaJl Jaldll dxjj ^£^all (.4 i*i (_pa-aa. 

.(Jauidl AjjdaC. adLa ^\ ^! JaAdll !3 a i—Llda! 

131 (Jat id) \ * 1 Ajjad ^)£judl! £-a ^ jJjuAj^A l (dlliada^ ia-Aa. (Jc-ld -4 

_c.Lali aAI (. kdi 

Aildad AJLxdul Adi^laj |;4i4 A_udl dJ^jl^ 3a-Aa (_Jc>l-A -5 

^a-Lal) ^ja Aiad^a-Lall 

a-La A lad Aildal die. ^jjjuiii_A]l a^d^J £-a Adafill (dll^jlij la-Aa (_Jc>Luo -(5 
aIAs Adaj ajjS dau dadA ^tAjlii (Jxlldi ia-Aa.li 13 a ^gJl 
(Jxlidj ^a jjdlV' a^jd^a i4 n ^a-a^. Aildal die- -7 

J- idi A 1~> Q i AJaa jjI^j a^gdalV) a^jd^j ^** cJc-l-3i -§ 

_ AdjLaj ajlda a aid LgJ^] dlljld 


AdjUdll JjUU! 


(jjj'i^i d>did 1 Sjjdl 
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Alijj la-lld (jjli^)£i! (j-a 4-jl^lajail (j-a 4_ijLk^ll A I nqll (jj£lii 

A lLaC. a llalj] l J (jjli^)£]l (j-a (jjj^ldaiJ (j-a AjoU (jld.21 

A I n4l (jLxjaiV J-iiS jl (Jatjda l-gjl-il-g-j lS^! C5^ A^.jJj (j^*^ 

j)ljj'jj^I£l o^La (^£' 4_ijld.4]l 4 \\\aW Adixjj 

. (C6H5NH2NO2) u^'jj^'jWj 

; AjuiLll] JjUUI £jUj^l 

A^aJLalJ ^ijj jdtJl cs^" ^ j^aoll j L -jLajudjV'j a j-^- g 11 4_iIaC. 4_iiaiLil A^aJLoiJ 
(jl^ll O^C- J C—ll^judjjU jl ^aj~>g 11 c-Ail A \ )X a dll^)L3l£ 

; j jJj\ g^\ JjUa -i 

+ (jJtiiij ^C-21 "I" (jl3-il j j^ 1£1 >n^ A (j-a ^t, 60 (j-° I3& Qj£jj - \ 

(jjal^l cdj \ 0 + ac. 1 5 + > jjjuAj j 2 l dilj!ij ^10 

jliiljjjKI >)A& %46.6 <_ 5 -a ^Vl (jl •v3l ^> 3 ^ a^.jjj ”2 

^jjLiiVl % 6.8 + tSljjll %46.6 + 

: f Ubj^l cjiLil] JjUa-2 

<^Aj (jU .^1 (j-a £-^21 l>A^J -lajjld. o^C- A^jli 

■ llA3 JJJ^I-^A %33 + %67 ( jl^l) ^ 1 j^' -1 

dij^)j£ ^c-15 + ajjll “'■« ^40 + ^djjjK ac-44 -2 

a^J^^a^« l' Cl)lj^J^)fLlJ ^C-3 + j]lJ.j' j^)jl^l *jgfl^C-33 “I" 

• ^4^ ^ %40 + f j^l^j^l jj& %60 -3 

^jjldlill £j|^) (JiLa (j^Lx-all ^*_-a ^jl^ll dlLd^a (jj£li -4 

diJi^j 131 lii& 44 da 4 (SiCL 4 ) (jj^4l <^3 j ‘ Ti CL 4 

(^Aj ^jdj-aVI .Inti^j^AA^ ^pLoi2l ^)ldj jl c-Lall ^)ldj c-I^Jl 

. e-I^Jl A Qj 2 £ -a dl^^jj 131 (_pajj| LjLijJa I ^ ^ >'Q*< c-lflli (j-a ^j-ddi 


AijUJ! (jlliil 42 jjS -5 


(j-mflll JlJ^V 4_adlaJI Sjjill 
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^gic. 3^-11 ^3 S^jluLla 3*2dli 4 ada ^jc. ajLiC- (jdaVI jjijuo3l 
(_j3j (JjLjall fjS ^gjallJ^) Jlij (_J^x!LalJ ^g&j f 34 4^.^)3 

dl^gjxil L-ljl^-J ^cJ^)l^j^allj 4 _ix3a 3I t_flj|33 ^3 £jdajJj a3Lda3l 

dUblauVl Ail^ ^jxjxxu I \3 -vqM Jiic«j c_aj|d]l 0^0 is^J a^^ixaH 
(. _id, 11 JlLa Lga ^3aj^aJ ^^21 JLxjjoi^U ‘3jU^I 3l^g-a]l 3^ 

x uflll ^2l_ll_i]l O-iLa (.-\^3 3^d ^gAj 43^331 3l^g3lj l—udJlj 

qC- <l3*-J *'-^ c ' ^ >1l (Jjjl^3l e-lilal (j^®-5j 3aJl i _ s 3 a^U> L.UjoUj 

jl 3<®^>^ jl ddl ^gjlj jl a.l_3l 4_Iajuj|^gJ ^joauai^VI ^d.o^a 

4i3dj q3^3^ < '-Jj 3 3 f-Lall dlad La^g-aC- j ^g&j S-^^lill 


33^ did jl TNT 3° ^200 £da ■ ^ di31 a3 u*o 4di^>la 

4_La juall ^l^i.1 £-a ladadl Id 3^3 3 c '^ Jk-a 3^3.J ^^jIluj^j 
^ d ^ a-Ldl did Jaj®^ 31 ^gLuddl^ dLdl <3c- ^3 dlli 3^ (_}Ji<aijj 

jU.31 3° a^iJ^ 4_ia£ lalda ^-ladll (jl^<® C5^ j3‘“'3l _J 1 “**' \ o^J-i^d ^lii 

_33^lj <■_u^j.N' 

: ji^aSn aiidt Jjifl 


25 + f j^j 2I dil jjK ^25+ u^'jj^' j4 f^50 ^VlS -dd jAj 

. jj^V ^c. 

; Add! 3 jU3 

. AidJI d^l %20 + 3^ %30+ u^ljjjdljb %50 


; dlddlaj L-ijlau 

3® did (_£) ^1 L_Luilll ad ^Jdiljj 3^g3l ad A^Ljal “1 

4Lukll ^.^Jaj (33^^ lU^ 3® t ^“^J 3^^-^^ -laj3d 

Ja3^Jl 

^^jjjoijjt^a dlLj^jJ^^ ^a£-§ H” J3ld ^C-*7 -I - 1 *'l*3.' I ^9 

^a3j 3^2i j\j£- 3^221 Id ^jic. 4dLk3l Aldkll c_fl3^- aa^idi dll^aj -2 

(36) 


//////////////////////////////////////////////////////////////////////////////////S 












































Q/q 44 JjUa CllLlaia. 4 Jala. 11 o^A c__flLjaj -3 

% 1+ tiljjll o%40+ j^ 3 ' c±ijj£ %15+ ^ 

^_paJjVl jU^ii A lala. l jJajI o^Aj {\3.. v \3j^all dlli^j^jfLiJ 

\ a^p^J \ _jjj£V + 3 


^bUli jai^A 


-1 

.cp4j ujA^ %70 

^ c_flj^ill L_flS^l IgIxlLoU A jU^-i o^La AjjoJI ^ Ajjuo %20 

. ( ^lUUll 2^3^ C}j^ ^ -laas <- Jjliijli %10 

-2 

jjjL^ %80 

.V> %20 


; J^*J) Ci)jia^ 

f'jS ^ u' J' (l£^jj£) jW^ c> £* -W^=3' LP^ . 1 

la Ac- 


^ A_jll C-ijJai laola. 11 ^ya 1-la.lj l^a. Aa. _2 

_(jLax!Luj2U I^ALa. (jjfpS Aij.i3 ^9 i_ 1*«a ).lia> lala. 1 ^IIiaaII 

. f^2.5 UHJI (jja-uw» .3 
.^4^ uj^^ 1 f^7 ‘8 
.uo^ 1 j' (jW* ) u^jj^ f^lO 

: J^l' 


(jjj'i^l) a^jIIaI) Sjjil) 
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jill Jaalc. 


U<oJ (j) f.La ^aL<t^. JLoxJjuAj -lalikJl (jk joi 

. (JLaxHjojVJ I^aL^. Qj$-i A Ills ^3 AjuJa 

^VIS fJbUtt ui*J JbaSl 

.^JbU .kill %50-' 
. jjj j' l) 3^' j' 3L>b%50 


fJlAi Jsulk %35-c_ 

. j±s J Jjjlljl jl jUax %65 


fAA2\ 

^aJblj ^Jblj 4 Jalk j^\ < L3lc. 4_ijudj £jJa 

dll jl6j if 2000° J' ^ 6jl £±U ^alul (J JjixiJji 


AijbJl dUUjJlj ^bUi! Jtauij 

Jjlali -j 

jjjLlL A ILlaII ^jjjLaall <xla3 L_alj A -si ~>3^' 3^"^ . 1 
(jLaxlijujVl Alc-j 4<-oLaxJI (JlLa 3^ Ls^ ( jd ) 

JJO^I 4_iij (.A 2il 

jl jjjiJL \ g IL) (jlLa3 AjtiaS f-liaiil ^a3c. ^3 _2 

c_dailij a ^1 3^b 13 1 ^ 3^3 ( 

l A ■ a ^)^ c ^ j>foV<aall 3 <q»**uh VI 3ic-j4 ^^)LkJlj ^kVI 

jjuj£J| 4_iij 


fli 3 ^ 4 _ibiill A cl j *■*. a 3 ^' -3 

4_i1j I 4 (—iliilil 3l^c.i (JadL 


■Ajj^aJj Jjlajj -ui 


(jjj'i^ti JlJ^V ddLaJl Sjjlll 
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3^ jl (_pa-at_a* ^j-a (_J^a 140“ 100 * < >*^*»' ~1 

t^£’ (ji <_5^ c ' ^ i ^iLAjll jl t_ajjjj^a]| la4^. ^j-a 

^Ic. <-Jfil ^ £^.1^) ^ ^jIuLa^ll AjtlaS (_J£juj 

j*&1\ 4_iij l^-a^jlj (jLaalLujVI AiC-ji £ya 


^aJ4 ^_pa-aLaJlj Igj^Lalji ^)jai£ll A Ig joij o j i» *^i CliLa.La. j 3 1 -2 

g_3 (3^ jj.>»^' ^J4 (j-a Igiia.j ^»l^a.lj l^4ic-! 

(.“iI-nI-N^II di4 A~s\ >3^' ^ ^_gJjVI A3J^)lai! 

.^)jai£ll 4_lij Lg-ajlj 

(Jjc-L^a 4 lajuoi^J Cl)L^.L^3^ L>° A J ]> Q ‘' (j^-aJ ”3 

<U)I -lASJ 
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